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Displacement, 13,000 tons. Speed, 17.1 knots. Coal supply, 1,400 tons. Armament: Four 45-caliber 12-inch ; eight 45-caliber 8-inch ; eight 50-caliber 7-inch ; twelve S-caliber Sinch. Armor: Belt %inch; 
side armor, 7-inch ; deck, 1% to 3-inch ; gun positions, 12 to6-inch. Torpedo tubes, two 2i-inch. Complement, 708, 


? In the upper illustration the ship is shown stripped for battle. The mainmast, to be of the latticework type, is not yet in place. 


THE NEW UNITED STATES BATTLESHIP “MISSISSIPPI.” SISTER SHIP TO THE “IDAHO.”—([See page 406.) 
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TO KEEP THE PEACE. 

There is a growing sentiment throughout the world 
in favor of arbitration with its concomitant disarma- 
ment. The enthusiastic promoters of the peace move- 
ment call for the immediate institution of an inter- 
national tribunal and the immediate reduction, if not 
entire abolition, of armaments and military forces. 
These good people, however, lose sight of the fact that 
an international tribunal, if its findings are to be of 
any value, must have behind it some strong physical 
force wherewith to back up its decisions; put down 
with a strong hand any opposition thereto, and per- 
manently preserve the world’s peace. The mere reduc- 
tion of naval and military forces until each nation 
maintains only what is judged to be sufficient for the 
support of its own government in the administration 
of its internal affairs, would not meet the case; for 
the several armies would be relatively as strong as 
they are in their present overgrown condition. More- 
over, should any nation disagree with a decision of 
the international tribunal, it would be in a position 
to repudiate the findings of the court; and it is con- 
ceivable, nay, even probable, that the parties in dis- 
pute would resort to the final arbitrament of war 
The possession of their several armies, even in a de- 
pleted condition, would breed distrust, and would con- 
stitute a standing menace to the peace of the world. 

The institution of an international court of arbitra- 
4ion carries with it, then, as an inseparable corollary, 
the abolition of independent national armies and 
navies, and the substitution therefor of an _ inter- 
national army, subject to the international court of 
arbitration, and maintained solely for the purpose of 
enforcing its decrees. It is undeniable that in the 
recent discussion of disarmament and arbitration, rec- 
ognition of the necessity for the maintenance of an 





international force of some such character as this has 
become increasingly evident. In a discussion of the 
problem by Arthur H. Dutton, late of the United 
State navy, in a contemporary journal, the writer out- 
lines the character of the force which would be neces- 
sary for this purpose. He proposes that an inter- 
national army be formed; a “compact, thoroughly 
trained, well-equipped and mobile force, to the person- 
nel of which each civilized nation would contribute 
It would 
be the international police force, and would stand in 


its quota in proportion to the population.” 


the same relation to the nations of the world that the 
United States army does to the States of the Ameri- 


can Union Among the civilized nations to-day there 
are taken from industrial pursuits, during peace 
times, no less than 4,250,000 able-bodied men, whose 


2,000,000,000 innually. 


maintenance costs nearly 
These many millions would be returned to peaceful 
occupations, and their place would be taken by an 
international army of arbitration of 500,000 men, cost- 
ing annually about $150,000,000. To co-operate with 
ihis army there would be an international navy, in 
which there would be no battleships, consisting only 
of cruisers, gunboats, and transports for the moving 
of the troops. The international army would be con- 
centrated in three divisions of 100,000 each, one in 
Rurope, one in North America, and one in the Orient, 
with the remaining 200,000 seattered in smaller de- 
tachments. The decree of concentration of the three 
great armies would be a matter for decision of the 
sirategists. All the permanent fortifications would be 
abandoned, and the nations, having disbanded their 
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national armies, would depend upon their civil police 
for the execution of their own local laws. Each na- 
tion would agree to maintain no individual military 
force whatever; and the intelligence bureau of the 
international army would see that this obligation was 
fully lived up to, Military training would be restricted 
to international schools, the manufacture of arms and 
munitions of war to international factories 

Although the time may not be fully ripe for the 
sweeping change advocated by Lieut. Dutton, it can- 
not be denied that the alarming growth of the cost 
of our present methods of maintaining the world’s 
peace, is driving the nations into an impasse, the 
readiest escape from which would seem to be by the 
broad and honorable road of disarmament and armed 
arbitration 


STATION ANNOUNCERS ON TRAINS, 

One of the greatly needed improvements for rapid- 
transit service is some form of automatic station an- 
nouncer placed in a conspicuous position on the car 
The present method, under which the name of the 
next station is called out by the guard, is little bet- 
ter than a farce. On some lines, and this is particu- 
larly true of the surface trolley roads, the name is 
frequently never announced at all; and on other roads 
the din and confusion of traffic is so great, that the 
station name is inaudible to the greater part of the 
passengers on the car. Add to this the fact that many 
of ths conductors and guards draw! out the names 
with a pronunciation, or rather a mispronunciation, 
which renders them completely unintelligible, and it 
will bé understood that, while the present system is 
confusing to the regular patrons of the line, it is 
“confusion worse confounded” to the “stranger within 
our gates.” Since the vocal announcement of sta- 
tions is a failure, the question arises whether some 
other more satisfactory system cannot be devised. 

The simplest solution of the problem would be to 
place in some conspicuous position on the car a visual 
announcer, on which, immediately upon the car leav- 
ing a station or street crossing, the name of the next 
following station or crossing would appear in clear 
and easily readable letters or numbers, the change of 
sign being made by the conductor or guard, ov, prefer- 
ably, by means of some automatic trip or other form 
of contact arranged between the car and the several 
stations or stopping places. That the idea is mechan- 
ically practicable is proved by the many very credit- 
able devices of this kind which have been invented, 
a large number of which are recorded in the files of 
the Patent Office. The advantages of station announc- 
ers are sO many and obvious, that these devices began 
tu make their appearance early in the development of 
the trolley car. At first they were operated merely 
by mechanical means; but later, with the advent of 
electrical traction, the many advantages of electricity 
for the purpose led to the invention of electrically- 
operated signs. 

In view of the conspicuous usefulness of this sys- 
tem, it is a matter of surprise that it was not univer- 
Sally adopted long ago; and there is little question 
that its failure to come into general use has been 
due not a little to the reluctance of the transporta- 
tion companies to go to the expense and trouble inci- 
dental to the operation and maintenance of the neces- 
sary apparatus. A notable instance of this occurred 
only a few years ago, at the time of the opening 
of one of the most important subways in this coun- 
try. The management instructed its engineers to 
work out an automatic, electrically-controlled an- 
nouncer, which was to consist of an oblong case, de- 
pending from the roof at the center of the car, which 
would display on each side of it the name of the next 
station at which the train stopped. The scheme would 
have been an immense convenience to the traveling 
public; but at the eleventh hour objections were raised 
on the ground that it would interfere with the adver- 
tising signs in the car, obscuring them or detracting 
public attention from them, and the system was never 
installed. That the objection was altogether absurd 
and puerile is shown by the fact that a device of this 
general character has recently been installed in a car 
of the Hudson and Manhattan tunnel, which, accord- 
ing to the latest reports, is working greatly to the 
satisfaction of the public. The new indicator consists 
of an oblong glass box, attached at the center of the 
car. A lettered sign bears the words “Next Station.” 
Below this is a blank space, in which the name of the 
station following appears in brilliant letters. Un- 
doubtedly the Public Service Commission will observe 
the operation of this device with close attention. 
Should it prove to be thoroughly practical, as we have 
no doubt it will, the Commission would add one more 
to its many valuable services rendered to the public, 
by ordering the equipment of all rapid-transit cars 
with devices of the same general character. 


COMPARISON OF STEAM AND PRODUCER-GAS MARINE 
PLANTS. 

One of the most instructive comparisons, showin 

the relative advantages for marine purposes of a steam 
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plant and a producer-gas plant, that has yet bee, 
made, is contained in a paper presented at the lagt 
meeting of the American Society of Mechanical Engi- 
neers by Mr. C. L. Straub. For the purpose of com. 
parison, the writer takes a modern lake freighter, 
built last year, and shows what would be the weight 
of and how much space would be occupied by an ipn- 
stallation of producers and gas engines capable of 
driving this ship at the same speed of 12 knots. The 
freighter is 306 feet in length, 45 feet beam, and 24 
feet deep, and is driven by a single-screw, triple-expan- 
sion engine, which indicates 1,050 horse-power. Steam 
is supplied by two single-ended Scotch boilers of a 
working pressure of 180 pounds to the square inch. 

In the gas-driven ship the place of the steam en- 
gine is taken by a 4-cylinder, 4-cycle, double-acting gas 
engine. The length, fore and aft, between bulkheads 
necessary to contain this engine is 19 feet 6 inches, 
and the engine room weights are 105,000 pounds. The 
length between bulkheads in the steam engine room 
is 22 feet, and the engine-room weights are 182,000 
pounds. The boiler-room weights, with the water in 
boilers and no fuel, of the steam plant are 170,000 
pounds. The weight of the two down-draft gas-pro- 
ducers with no water and no fuel is 82,000 pounds, 
The length of the boiler room, including bunkers, 
which is 30 feet in case of the steam plant, is cut 
down to 15 feet for the producer-gas plant. For sup- 
plying the boilers of the steam plant, bunkers of 340,- 
000 pounds capacity are necessary; the bunker capac- 
ity for the producer-gas plant is 160,000 pounds. The 
total weight of machinery and fuel in the steam plant 
is 692,000 pounds, and the total length of the machin- 
ery space 52 feet; the total weight of machinery and 
fuel for the producer-gas plant is 347,000 pounds, and 
the total length of the machinery space 34 feet 6 
inches. The value of this comparison is enhanced by 
the fact that it is made by Babcock & Penton, the 
firm which built the steam-driven ship; and as they 
guarantee one horse-power for one pound of good bitu- 
minous coal, the estimate of the engineers who have 
been working on this problem would seem to be not 
unreasonable, that the saving in fuel due to the fuel 
economy, and the increased cargo carried due to the 
saving in space and weight, would pay for the cost 
of the complete plant in two years of operation. If 
only a sister ship to the steam freighter could be 
built and operated in the same service, an ideal oppor- 
tunity would be offered for obtaining valuable data 
as to the all-round efficiency of the present, and what 
we believe to be the coming. motive power of the 
freight steamship. 


DEFENSE AGAINST DIRIGIBLES. 

The Krupp guns for defense against dirigibles, a 
detailed description of which appears in the current 
SUPPLEMENT, have attracted much attention, as might 
have been expected, from military experts of other 
countries. 

The Revue Militaire Suisse and other periodicals 
present some pertinent criticisms, coinciding with 
the view uniformly held by the Screntiric AMERICAN, 
that the only adequate means of defense against dirigi- 
bles lies in other dirigibles. 

The chief value of balloon guns rests on the fact 
of the well-defined limitations of the field of use of 
the balloon, namely, for scouting purposes. Thus 
dirigibles will be mainly employed in determining the 
regions of concentration of troops and their lines of 
march, the position of lines of railway and of navi- 
gable rivers, the fortification of frontiers and ports, 
and the movements of fleets. Hence, the problem of 
placing ordnance for defense is greatly simplified. 

As for the automobile gun, most experts agree that 
its only value would be for scouting and for rapid 
movement to any desired point of defense. Even on 
first-class and open roads it would have great diff 
culty in following the course of a dirigible; whereas 
rapid and unfettered movement across a country wher 
the roads were not only indifferent, but blocked by 
the movements of cavalry, of infantry, of provision 
trains, as well as by the disordered flight of terrified 
inhabitants, would be unthinkable. 

The only formidable foe of a dirigible, then, is @ 
better dirigible. And in direct combat between two 
airships, the two factors of speed and lightness would 
doubtless determine the victor—speed, because it 
would enable its possessor to determine the moment 
of attack, and lightness, or “lift,” because an abso 
lute advantage must rest with the crew which can 
open the attack from above. Such attack would com 
sist in the dropping of fire balls, the piercing of the 
lower craft by volleys of scattering shot, the lowef 
ing of scythes with toothed blades to tear the envelope 
of the enemy’s balloon, ete. 

In this connection a French critic notes the singular 
psychological phenomenon that troops are quickly de- 
moralized by the sight of a novel and unexpected 
method of attack, or evidence of being observed by 
spies. Unless they feel that they can meet suel 
attack with similar weapons, they lose confidence i@ 
their officers and become panic-stricken. a 
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ENGINEERING. 

It is gratifying to learn that the application of 
block signaling on the railroads of the United States 
is increasing; although we could wish that the rate 
of progress were more rapid. The last report of the 
Interstate Commerce Commission shows that the total 
length of road operated under the block system at the 
beginning of the year was 59,548 miles, a net increase 
over the previous year of 879. The comparatively 
smal! increase is attributed to the financial depression. 

The special commission appointed by the Canadian 
government to prepare plans for a new Quebec bridge 
is having made an extensive series of tests of the 
strength of riveted joints in nickel-steel plate. The 
tests, which are to be made at the Engineering Ex- 
periment Station of the University of Illinois, require 
the testing to failure of about one hundred joints, in 
which any movement of the joints will be measured 
to one-ten-thousandth of an inch. 

That the speed of battleship construction is liable 
to be delayed by the failure of the government to de 
liver materiai as fast as it is called for, is shown by 
the case of the “North Dakota.” On May 1st, when 
the ship was 81.5 per cent completed, the builders 
were still lacking armor for three turrets, and eigh- 
teen plates of the upper casemate armor which had 
been rejected by the government and which will have 
to be remade. It had been hoped to complete the 
trials of this battleship during the present year. 

The trees which are used in the government work 
of reforestation are grown at eight government nur- 
series in the Western Forest Reserves. The prelim 
inary stage of forest planting has been passed, and 
the eight stations now contain some 9,000,000. trees 
from one to three years old. Several planting stations 
have produced, already, trees of sufficient growth for 
planting on the permanent sites, and about 700,000 
of these were planted during the winter and spring 
of 1907 

The advisability of making the overhead trolley 
line of specially strong construction, on such stretches 
of electrified road as are used jointly by steam locomo- 
tive and electric trains, was illustrated last week on 
the Long Island Railroad at Far Rockaway, when a 
wire from the overhead trolley broke from its fasten- 
The shock threw the engi- 
reer from his seat, and the broken wires, coming in 
contact with the gas piping, ignited the gas tanks 
beneath the cars and started a conflagration, 

According to a dispatch from Berlin, the Krupp 
firm has contributed $2,500 per year to enable Prof. 
Weichert of Goettingen to prosecute his experiments 
with an aerial or “flying” torpedo, for which extra- 
ordinary speeds are claimed. The object of Prof. 
Weichert’s present investigation is to work out a sys- 
tem of wireless control. Although such details as 
have been made public are so confusing as to scarcely 
warrant repetition, there can be little doubt that ex- 
perimental work of this character is being seriously 
undertaken. 

The Public Service Commission is to be credited 
with inaugurating a most valuable improvement in 
rapid-transit travel in New York city, by securing the 
introduction of the center-door type of car on the New 
York Subway. This is the type of car preferred by 
the operating company, which has built an experi- 
mental train that has given good results. To pre- 
vent passengers on the train from blocking these new 
doorways, the entrance space is bisected by a railing, 
which extends from the door sill nearly to the middle 
of the aisle. With the space thus divided, an obstruct- 
ing passenger would be swept into or out of the car 
by the rush of traffic. 

The United States Reclamation Service announces 
the completion on May ist, 1909, of the Pathfinder 
dam, which has been built on the North Platte River, 
Wyoming. It consists of a vertical, concrete-rubble 
arch, 215 feet in height, which closes the river where 
it flows through a narrow gorge. The length of the 
dam on its crest is only 500 feet, yet the storage 
capacity is 1,025,000 acre-feet or 358,000,000,000 gallons. 
Its great capacity is shown by a comparison with the 
largest reservoirs in the East, of which the Wachusett 
dam has a capacity of 192,000 acre-feet, the new Cro- 
ton dam of 92,000 acre-feet, and the Ashokan dam 
now under construction of 368,000 acre-feet. 

That the British government places great value on 
the maintenance of friendly relations with the private 
Saip-building establishments is shown by the following 
Statement of the First Lord of the Admiralty at the 
recent launch of one of the “Dreadnoughts,” when he 
Said: “lI am glad to have the opportunity of saying 
how much we prize the good feeling that exists be- 
tween the Admiralty and the great firms which sup- 
Dly us. Unless we could rely om these firms, and 
know that in any emergency they would be ready to 
put everything within their resources at our disposal, 
we never could answer to Parliament and the country 
for the necessary supplies to maintain the supremacy 
of the fieet. I regard the existence of the firm which 
built this shiy ag a great national asset.” 


ing and struck the engine 
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AERONAUTICS. 

The first meet and flight exhibition of the Aero- 
nautic Society at Morris Park has been postponed to 
Saturday, June 5th. An additional prize of $150 has 
been offered for the machine having the best points of 
design and construction. 


Announcement has just been made of the formation 
at Berlin of the Wright Flying Machine Company, Ltd. 
This company has a capital of $125,000 and is backed 
by the Krupps, the Allgemeine Elektricitaets Gesell- 
schaft and the Ludwig Loewe Company. It is to pur- 
chase the exclusive rights for the Wright aeroplane 
for the German empire, its colonies and protectorates, 
as well as for Sweden, Norway, Denmark, and Turkey. 
The arrangement will extend over a period of fifteen 
years, the company to be entitled to all improvements 
made by the Wrights during this time. The brothers 
have also made arrangements with the Italian govern- 
ment, while in England they are building a half dozen 
machines for private sale. No less than forty Wright 
aeroplanes are said to be under construction in France 
at the present time. 


The first national balloon race of the Aero Club of 
America will start from Indianapolis in the afternoon 
ot June 5th. Six bailoons are entered in this event, 
most of them being new ones constructed for this 
race. Mr. A. H. Forbes, the acting president of the 
A. C. A., and Mr. Charles Walsh will be the only rep- 
resentatives of an Eastern club. Particular interest 
attaches to Mr. Forbes’s new balloon “New York,” con- 
structed by Capt. Baldwin, since the envelope has no 
less than 20 films of rubber laid upon and vulcanized 
to two layers of cotton fabric, whereas eight films of 
rubber is the greatest number that has heretofore been 
used. Mr. Walsh will go up in the balloon “Hoosier.” 


President Taft is eager to witness an aeroplane 
flight by Orville or Wilbur Wright, and if possible ar- 
rangements will be made for one or the other of the 
brothers to make an exhibition flight at Washington 
on June 10th, when the President will present them 
with the medals of the Aero Club of America at the 
White House. A special train will convey the mem- 
bers of the Aero Club to Washington, and it is ex- 
pected that fully 100 will make the trip especially to 
witness the presentation. On May 20th M. Paul Tiss- 
andier, one of Wilbur Wright’s French pupils, made 
at Pau a flight lasting one hour and ten minutes. 


On the 18th instant Wilbur R. Kimball, the secretary 
of the Aeronautic Society, tried his new aeroplane at 
Morris Park. This machine has eight 4-foot propellers 
arranged in line between the two planes. The pro- 
pellers are driven from a 50-horse-power 4-cylinder, 
2-cycle motor by means of a small wire cable. The 
test was successful as far as the propellers were con- 
cerned, as they operated satisfactorily and developed 
sufficient thrust to send the machine along at good 
speed. Unfortunately it could not be steered when on 
the ground, and it ran off the track and damaged the 
horizontal rudder. 


Prof. Henry H. Clayton, who for sixteen years has 
occupied the position of meteorologist at the Blue Hill 
Observatory, expects to cross the Atlantic in the near 
future in a balloon. He believes there are upper air 
currents flowing constantly eastward, which would 
make it possible to do this in three or four days. He 
expects to use a very large balloon, of about 230,000 
cubic feet capacity. He is at present in San Fran- 
cisco, from which point Le intends to make a prelimi- 
nary test flight across the continent. Prof. Clayton’s 
project is similar to that proposed lately by Joseph 
Bruckner, who expects to perform the same feat in 
an airship by making use of trade winds which blow 
to the eastward during a ce:tain part of the year. 


A. Gaston Dauville, asserts that aviators make a 
mistake by practising soaring flight in a horizontal 
plane. This method makes use ef air resistance to 
overcome weight and in this way excludes all de- 
velopment of progress. He adds that the proper 
course would be an undulating flight, which would 
first, use air resistance to overcome weight and then 
use weight to overcome air resistance. In support of 
this view he cites the experiments of Capazza and 
Lilienthal. According to this view, in undulating 
flight gravity would furnish a motor destitute of 
weight, using no fuel, and of unlimited power, the 
only motor able to produce speed comparable to that 
of birds and to overcome the action of the strongest 
winds. M. Dauville criticises aeroplanes hitherto con- 
structed in that their construction is too light to re- 
sist sudden gusts. 
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Chinese ink is made by carbonizing a mixture of 
colza or sesame oil, varnish, and lard, and mixing the 
product with gum water and a little camphor and 
musk. The paste thus obtained is beaten with steel 
hammers on a block of wood. A metallic luster is 
given to the ink by adding from 25 to 140 leaves of 
gold to each pound. The ink is then pressed and 
dried in wooden molds, 
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SCIENCE. 

For several years past the sheepmen of the Seuth- 
west have suffered serious losses from a disease 
known among the Mexican herders as “pingué.” 
“Pingué” is popularly supposed to be caused by eat- 
ing either the leaves or roots of a plant which has 
in the last few years been quite prominent in the 
public eye as the rubber plant or rubber weed. Hot 
water and salt is an efficacious remedy. 

The value of X-rays in superficial carcinomata is 
well established. But their value in deep-seated ma 
lignant diseases is doubtful. Dr. G. F. Phaler has 
published an important paper based on the treatment 
of 35 sarcomata and 304 deep-seated carcinomata. The 
results are encouraging, considering the hopeless char 
acter of the cases. In over fifty per cent of carcino- 
mata he obtained recoveries. 

A tribe of Brazilian Indians, living on the island of 
Pacoval at the mouth of the Amazon River, clothe 
themselves in nothing more ner less than a piece of 
pottery. The “tanga,” as this piece of earthenware 
clothing or more properly apron is called in Portu 
guese, is simply a curved piece of earthenware tri- 
angular in contour, the convex surface of which is 
elaborately ornamented. It is surmised that the first 
tangas were simply pieces of broken earthenware. 

A large plot of ground in New York city has been 
given by Mrs. C. P. Huntington to the American Geo- 
graphical Society, on the condition that the society 
raises money for the erection of a building on the site 
The society has accepted the condition. It may be of 
interest to note that the society is the oldest in the 
United States, having been founded in 1852, when 
there were but twelve similar associations in the 
world. 

The carbon dioxide recorder is a welcome addition 
tothe modern boiler house equipment. It is the fune- 
tion of the recorder to take samples of the flue gases 
at intervals of two to four minutes, to analyze them 
for the percentage of carbon dioxide which they con 
tain, and to record the results on a clock-driven chart 
The record shows whether proper conditions for main- 
taining complete combustion have been preserved, and 
enable the fireman to stoke properly. 


The very special subject of heredity of hair color 
has been exhaustively considered by Gertrude and 
Charles Davenport. From their investigations it foi- 
lows that there are probably two main types of pig- 
ment in human hair—one a reddish yellow and the 
other a sepia-brown—and that “two parents with clear 
blue eyes and yellow or flaxen straight hair can have 
children only of the same type, no matter what the 
grandparental characteristics were; that dark-eyed 
and dark-haired, curly-haired parents may have chiil- 
dren like themselves, but also of the less developed 
condition.” 


What is known as the Greenland Society, of Copen 
hagen, has been formed for the purpose of developing 
the natural resources of Greenland. The annual re- 
port states that interesting results have been obtained 
from the explorations made for a large Danish syndi 
cate during the years 1903-1907 in Greenland, by Nor 
wegian and German engineers. Up to the present 
about the only products known were cryolite, which 
deposits are now extensively worked, and coal de 
posits. The recent explorations show that there is to 
be found graphite of a very good quality, besides as 
bestos, mica, and copper. It appears that copper is 
abundant in Greenland. At present it is already taken 
out at the Alangossak mines. 


In Brussels an investigation has been made of the 
effect of ventilating fans in restaurants and other pub 
lic places. Some of the ventilators simply agitated 
the air, while others were connected with openings in 
the wall. The experiments were made by determin- 
ing the number of bacteria in a cubic meter of air 
before the ventilator had been started and after it 
had been running an hour or two hours. The results 
may be summarized as follows: !n a number of 
cafés and restaurants the number of bacteria in a 
cubic meter of air, in the morning before the venti- 
lators were started, ranged from 10,000 to 22,000 
After an hour’s running the number ranged from 


17,000 to 48,000; after two hours’ running the num 
ber ranged from 27,500 to 85,000. Another experiment 
was made in a laboratory where remedies for tuber 
culosis were prepared. Here the number of bacteria 
rose from 8,500 before the ventilator was started to 


45.000 after one hour’s running and to 75,000 after 
two hours’ running Another experiment was made 
im a private parlor. The number of bacteria per cubk 
meter, 650 before the starting of the ventilator, rose 
to 2,500 in one hour and to 4,000 in two hours. The 
ventilator was then stopped. Two hours later the 
number of bacteria per cubic meter had fallen to 700 
These figures are so eloquent, that no further discus 
sion is needed to show that the ventilators used in 
all these cases did far more harm than good, by cre- 
ating a lively current of air which stirred up and 
carried with it dust containing bacteria, 
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THE NEW KNIPPELS BRIDGE AT COPENHAGEN. 


BY i KE 
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walls serving as but- 





circular i I ransvers¢ 
tresses and vith locks between This work was 
carried out hile the pier was floating; and, as 
the mass gradually sank under the superimposed 
weight of the masonry, the sheet-iron lining was con 
tinued upward, a height of about three feet thereof 
being maintained above water level When 
pie id been continued in this manner to the 
rec Site he rit the top was orbeled to receive the 
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The fixed spans are of the ordinary plate-girder pat- 
tern, and the movable leaves are constructed in accord- 
ance with the well-known Strauss trunnion bascule prin- 
ciples. The counterweight, when the spans are down, 
rests in a position high above the roadway in the tow- 
ers, being pivotally carried on two legs on pins in the 
tail ends of the leaves, the movement of the counter. 

eight above being controlled by the usual links con- 

motion of the 
design. As the 


stituting the characteristic parallel 


Strauss 





du regard was given to 
ie character 
build 
iy vhich the new 
bridge ~ n pleasing hat 
mot Phe bridge was 
constructed under the su 
pervision of Mr. H. C. V 
Molier, the chief engineer 
Board ot 


hose 


to the tiarbor 
Copenha , to 
courtesy ve are indebted 
tor t 
lusirations and particulars 


wcompanying il 


article 





conta!nbed n this 
it was 


ompleted and 











leaf rises the counter. 
toward 
finally dis- 
appearing into a pit, when 
the limit of the upward 
travel of the span ig 
reached. The equipoise of 
the leaf and its counter- 
weight during this move- 
ment is dependent on the 
four axes of rotation, viz.: 
the axle of the platform; 
the counterweight leg’s 


weight descends 


the roadway, 


point of support on the 
tail end of the leaf; the 
axis of rotation of the 
guiding member on the 
counterweight; and fourth- 
ly, the fixed axis of ro- 
tation of the guiding 
member on the _ tower 
structure, lying in the 
angles of a 
gram. The advantage of 
this arrangement is that 
the length of the tail ends 
may be considerably re- 
duced, and space rendered 


parallelo- 


available for a large heavy 
counterweight. The leaves 
of the Knippels 


bridge 








Width of br rdwa » foot ches 


The new bascule bridge at Copenhagen. 
granite masonry forming the superstructure of the 
pier lo insure the pier maintaining an even keel 
during the attachment of the masonry, building was 
carried out symmetrically, and the parts filling out 
t the ends were 


This method of 


subsequently removed 
ynstruction was carried on until 
piers had sunk to a depth leaving 
a space of about 12 inches between the under 
surface of the bottoms and the face of the foundations 
them The 


which were ready to receive piers were 


iltimately tow nto position above the foundations 


Width of each sidewalk, 10 feet 3 inches. the 


each weigh 146 tons, and 
respective counter- 
weight 247 tons 

In order to 

all vibration arising from traffic, the bridge has been 
nianner that the leaves are 


eliminate 


constructed in such a 
locked against each other by hinges in the upper part 
of the top chords, while the pressure is transferred to 
abutment hinges on trestles in the piers 

The first operation in raising the bascules is the 
lowering of the counterweights upon the tail ends, 
so that they counterbalance the weight of the leaves. 
The leaves are then 
Each 
the leaf girders carries a spur gear meshing with 


This is carried out hydraulically 
raised by means of electrically-driven gearing 


a series of fixed pinions, 





opened traffic at the 
end of 1908 

It is thrown across the 
waterway at a point di 
rec h of the struc 
ture it superseded, and the 
banks of the hannel had 
to be regulated and the 
bridge et at the correct 

ingie tl he Irrent, 80 as 
to insu ivigation on 
the r being complete! 

itisfact 

Ti ! ‘ which the 
new lg spans ha a W 
tot nh ¢ 57 feet 6 
inches vith a depth of 

eet 6 inche The drawbridge itself spans a chan 

ne ry eet 6 inches clear width. The bridge is of 
the double-leaf type, the total length of the movable 
Se é eing 109 feet 2 inches between centers. These 
are arried on two piers built in the channel, access 
thereto | ng gained from either bank over a short 
fixed spat The roadway of the bascule section has 

clear width of 22 feet inches, and carries two 
trach for the electric surface tramway On eilthe 
ide is a sidewalk 10 feet inches wide on the ba 
cules, opening out to 13 feet 8 inches wide at t 
appre hes where the 
whole bridge videns < 
funne! ise for the con 
venience « the traffic 

The erection of the 
work entailed the sur 
mounting of several diffi 

tie incidental to the 


heavy traffic on the wate! 


way at this point Thi 
was especially so in con 
nection with the _ piers 


the greater part of the 


building of 


which could 
not be done in situ, but 
had to be carried on at a 
convenient point in the 
harbor and subsequently 
towed into position and 
set upon the foundations 


The giers, which have 


} 


an over-all length of 78 


feet 8 inches and a width 


of 6 feet 6 Ii hes beneath 
the |t ige ire provided 
with chambers into which 


the tail ends of the leaves 
the ounterwe 

when the ba 
raised, and they 


ilso contain a large pro 





nortion of the 





and vertical shafts extend- 
ing through the columns of 
the towers. 

When the bascules have 
been lowered again to 
their correct position, the 
pressure of the counter- 
weights on the tail ends 
of each leaf is removed 
by hydraulic pistons, 
which lift the legs of the 
counterweights until they 
cease to bear upon the 
tail ends of the span. The 
mechanical action of rais- 
lowering each 
leaf is carried out by 
‘means of two 54-horse 
power electric motors, one 
in each tower. About 13 
kilowatts is expended in 
the raising and lowering 
of both leaves, and the 
time occupied in either 
raising or lowering the 
bascules is about 25 sec 
onds, the same time being 
occupied in removing the 
pressure of the counter- 
weights from the _ tail 
ends When a small 


ing and 








hydraulic 
They were constructed 
on slips and were provid 
J with strong water 
tight bottoms, built up of 
’ ng-shaped iron girder and transverse members, to 
t under side of which the bottom plates were riv 


eted To the outside of the 


ring-shaped iron girder 
was attached the vertical sheet-iron plating forming 

launching 
this was only carried up to a height of a few feet 
Con- 
crete was then laid on the bottom to form a founda 


the wall of the caisson For purposes of 
Launching was carried out in the usual) manner 


tion for the masonry, which was so built as to form a 


res of the bridge to harmonize with the neighboring t 


Portal view of Copenhagen bridge with bascule raised. 
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and then slowly lowered until the iron ring girder 
of the piers bore upon the surface of the foundations. 
Divers then descended to see that the piers were in 
correct position, and drove wooden wedges between 
the rims of the plates of the bottoms and the founda- 
tions, and completed the clay packing all round to 
secure a water-tight joint. When this was done, the 
bottom of the pier was attached to its foundations by 
grouting with pure dissolved cement. 


steamer passes the bridge 
the traffic is stopped for 
about two minutes, this 
interval increasing pro 
portionately to the dimen- 
sions of a larger vessel. The construction of the whole 
bridge has entailed an expenditure of approximately 
$286,000. 


lildings. 





The United States government has given permis 
sion to Horace G. Herold to remove a 12-ton meteorite 
which he discovered in the Washington National For 
est in December, 1907. This is said to be one of the 
largest, if not the largest, meteorites in the world. 
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tapering mold, the smaller end being up 
is at a much lower temperature than the molten metal, 
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FLUID COMPRESSION OF STEEL INGOTS. 


BY J. F. 8. SPRINGER 


I 1e older days, when railway rails were made of 
wrought iron, the casting of ingots does not seem to 
have been attended with the grave disadvantage of pip- 
ing so common to-day. It would appear that the tend- 
ency to pipe is clearly traceable to the carbon content 
of the metal, and that steels having higher percentages 
of carbon are more subject to this defect than the 
milder varieties. Conse- 
quently, with the high car 
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However, the contraction which took place upon solidi 
fying has the effect of withdrawing the sides of the 
ingot from the mold. 
from the influx of heat, increases this separation. By 
the Harmet process, the bottom of the mold, which is 
movable, is forced upward by hydraulic means, bring- 
ing the ingot and the sides of the mold again into con- 
tact. The forcing of the bottom upward continues, 
however, and this results in the sides being forced in 


Moreover, the mold, expanding 


405 


steel. The cross pieces are cast iron. The plunger @ 
passes up through an opening in the cross piece BB, 
and projects above the surface during the operation 
of the press 
eylinder K, doubie-acting piston L. 
These are the main essentials of the press proper 
When it is desired to compress an ingot, the car 0, 
which runs on a suitable track, is brought over the 
lower cross piece into an exact position mechanically 
determined. Upon this 
car is the mold H, rein- 


Within the upper cross piece AA is the 
containing a 








bon percentages prevalent 
and necessary to modern 
rfil steel, the piping of in- 
gots has come into especial 
prominence, on account of 
the breakages of rails at 
tributed largely to this 
cause 

A pipe is a cavity—of 
the form of an _ inverted 
cone—which forms in the 
upper part of the ingot as 
it cools subsequent to the 
pouring process This 
cavity is sometimes short; 
at other times it extends 
downward 30 or 40 per 
cent of the length of the 
ingot. Apart from special 
methods of treating the 
steel, it is necessary to cut 
off this unsound portion in 
order to get perfect steel 
In fact, it is really neces- 
sary to discard more than 


the portion actually piped 


in order to eliminate a 
further evil. This is the 
segregate. It is a locality 


where the carbon, sulphur 
phosphorus, and other com- 





ponents of the steel are 











forced by the metai bands 
dd. This mold contains 
the freshly-cast ingot K, 
The double-acting piston 
L, controlling a plunger, 
may be let down until the 
plunger rests on the upper 
surface of the molten 
metal The 
plunger N 


piston or 
forms a mov- 
able bottom for the mold 
However, in order to pre 
serve the surface of ‘this 
piston, the removable piece 
M is inserted 

The tie bolts may be 
hollow This permits of 
one (D) being used for the 
purpose of conducting the 
water to the cylinder 2, 
by the pipe P 
space in the other (C) af 
fords a conduit for two 
cords attached to the pis- 
ton F. 
shown, 


The hotiow 


These are not 
however, in the 
diagram Both of the 
cords pass through to the 
upper part of the 
atus, 


appar 
where one is con 
nected with a recording 


device, while the other is 





found in excess. This de- 
fectiv steel is usually 
found near the bottom of 
the pipe To eliminate it, 
eomewhat more than the strongly piped portion of the 
steel should be cut off 

Now, the great expense of securing sound steel by 
reducing to scrap such enormous percentages of the 
ingot as cast, long ago induced inventors to seek a 
more profitable solution of the problem 

Some few years ago a new process was developed 
in France, which seems to be exceedingly effective in 
eliminating the pipe and reducing the tendency to 


form segregates. This is the Harmet system of fluid 


A 8,500-ton fluid-compression press capable 
of taking a 22-ton ingot 











upon the fluid interior. The tapering form of the 
mold is the controlling factor in this compressing 
process. As it goes on, the internal mass feels the 
effects, and any cavity-forming tendencies are counter 
acted from the outset. This method has been termed 
a “wire-drawing” process. This is scarcely correct, 
seeing that, although a wire is passed through a re 
ducing plate to which the tapering mold indeed cor- 
responds, still the ingot is pressed from behind while 
the wire is drawn from the front—an essentially dif- 
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Group of three 1,000-ton presses. 


In front of these are the three recording drums and the controlling 


apparatus. 


compression by “wire drawing.” It has been rather 
extensively adopted in Europe 


The ingot is cast in a 
As the mold 


and is quite massive in addition, the freshly cast in- 
g£0t soon solidifies upon its base and on the sides 
While this shell-like portion goes on contracting as 
cooling proceeds, still it is at a slow rate 
of approximately the same size as when first formed. 


It remains 


Section through a Harmet 
fluid-compression 
press. 


FLUID COMPRESSION OF STEEL INGOTS. 
ferent procedure. In the diagram, we have a vertical 
sectional view of a Harmet 
cross pieces, AA and BB 
the tie bolts, C and D. The lower cross piece may be 
sunk below the surface of the shop floor. Within this 
cross piece is arranged a hydraulic cylinder FE, which 
is served by the pipe P. Within the cylinder is a 
piston, F, containing a well in which lies the plunger 
G. These three pieces, 2, F, and G, are of forged 


press. There are two 


These are kept separated by 


An 18-ton ingot sawn in two to show absence 
of piping. In operating the press, 


connected with the ac- 
cumulator 


the upper 
plunger do not serve as compressors 


piston and 
They may rest 
idly, however, upon the top of the molten ingot. The 
lower piston F is the compressor. It is actuated by 


hydraulic power. As it is thus forced upward, it car 


ries with it the plungers G and N, forcing the ingot 
upward into the tapering mold. 

The compressing process is continued slowly from 
the moment a sufficient shell is formed until the en 
tire ingot is solidified. This is a peried which varies 
greatly on account of the difference in size of the in 

















View of large Harmet press at St. Etienne. 











View from the ! for tripping « 
cross-head. t t bolt per part of reinforced 1 
gots ingot of thirty tons would require about 
five hours le the tiny block of 100 pounds would 
probably “freeze” in a very few minutes. Of course, 


form enters here, but the extremes given will afford 
an idea of the usual conditions 

When the ingot has been compressed to the moment 
of solidification, the upper piston and plunger are op- 
erated to discharge it from the mold. However, it is 
of advantage—if the press be of sufficient power—te 








THE NEW UNITED STATES 


maximum speed compat 





n the case of the “Con 


inches of armor! 
},000 tons displacement 


of four 45-caliber 
rrets forward and aft 


assisted by the 


ke the proverbial “pipe stem 





Scientific American 


ite ba onsists of eight 45-caliber 8-inch guns, 

inted in four turrets on the main deck, in the po 
itions shown in our photograph. The axes, both of 
these nd of the 12-inch guns, are about 26 feet above 
the water On the gun deck is a battery of eight 7 
inch ! mounted in broadside, two of which can be 
trains dead ahead and two dead astern They are 


protected by side armor of 7 inches of steel and by 








circu gunshields fitting snugly in the opening, which 
( ! é n thickness For torpedo defense a 
dozen nch rapid-fire guns an‘? fifteen smaller guns 


re mounted in various suitable positions throughout 
There are two sub- 
21-inch tur- 


rstructure and bridges 
merged torpedo tubes for firing the new 
torpedo 

good. The powers of defense and attack 
guns and armor are very for- 
idable for When we come, how- 
to the questions of speed and coal supply, there 
with the “Con- 
capacity being from 
speed, which in the 


So far, s¢ 
is represented by the 


a ship of this size 


is a serious falling off as compared 


necticut,” the bunker reduced 


»275 tons to 1.800 tons: and the 


ie of the “Connecticut was 18.78 knots on her 


ills to 17.11 knot n the “Mississippi.” It 


is when we consider this question of coal supply and 


speed that the folly of Congress, in arbitrarily limit- 
13,000 tons, is evident. In 
21-knot 


17 knots speed practically relegates 


ing the displacement to 
these days of 19, 20, and battleships, the 
possession of only 
the Mississippi” to the position of a second-class 
p. If she with our 
idnoughts,” their speed in battle would be 
which would 
could be 


took her place in line 


limited to the 15 or at most 16 knots 


probably be the best that the “Mississippi” 


depended upon to do, if called upon suddently during 


the long period of wear and tear incidental to a 


naval ca As a matter of fact, she would prove 


mpaizn 


to be something of a handicap to the average bat- 


tleships of the pre-“Dreadnough period, such as the 
“New Hampshire,” or the 19-knot 


vessels of the “Georgia” class. It 


“Connecticut” and 
is quite conceivable 
that in some critical maneuver of a sea fight, in which 
knot or two of additional speed 
the 17-knot “Idaho” and “Mis 


to be a decided handicap upon 


the possession of a 
was of vital importance 
sissippi” might prove 
the remainder of the fleet 

theorizing, and the chances 


upon 


however, ji pure 
ssippi” 


to cast loose her guns for an 


‘Miss were ever called 


engagement, she would 





be able, at least with vessels of her own pre-“Dread- 
nought” typ to give and take the hard knocks of a 
sea fight witl redit to herself and the flag she flies. 
Particular interest attaches to the “Mississippi” at 
the present time because of her voyage up the noble 

ver of the same name 

The contract for the “Mississippi” was signed Janu- 
ary 25th, 1904; her keel was laid May 12th, 1904; she 
was launched September 30th, 1905; and she went 


into commission February Ist, 1908. 
———__ ~+ @ +e ——__ —— 
Sir William Ramsay on the Transformation of 
the Elements, 
In the course of his recent presidential address be- 
Sir William Ram- 
that his 
subject was the hypothesis that the genuine difference 


fore the Chemical Society, London 


say said, as reported in the London Times, 
between elements was due to their gain or loss of elec- 
trons. The question was whether, to take a concrete 
an atom of sodium by losing or gaining elec- 
trons remained an atom of whether the 
loss or gain of electrons did not cause it to change 
Having stated 


example 
sodium, or 


into some other element or elements 
some theoretical arguments in favor of the possibility 
of transformation, he went on to describe some experi 


ments bearing on the question. He first mentioned 


the transformation of radium emanation into helium, 


which had been amply established. He next referred 
to his experiments on the action of emanation on solu- 
tion of copper sulphate and nitrate. Four experiments 
ere made, and with each exactly similar duplicate 


were tried in which no emanation was 


experiment 
4 larger residue was obtained in each case 
dupli- 


employed 
from the 
cates, and while the residues from the emanation solu- 
those from the 


emanation solutions than from the 


tions showed a faint trace of lithium 
duplicates failed to give spectroscopic evidence of the 


presence of that element. The fact of the experiments 


having been carried out in duplicate rendered in 
licable the criticism of Prof. Hartley that acci- 

l t ination with lithium w probable. As 
illeged repetition of the experiments by 

I ( ind Mile. Gleditsch, who, using platinum 

\ 1 no greater residue and no trace of 
lithiur here were two possible replies—either the 
conditic ere varied, or conceivably a trace of lith- 
ium from e glass vessel employed (which, however, 
had been tested for lithium with negative result) was 


dissolved in presence of emanation and copper but 
escaped solution in absence of copper or of emanation 
A research on the action of emanation on solution of 
silver nitrate contained in a silica bulb yielded nega 


tive results, but he had stumbled across a case of appar 
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ent transformation while working in a totally different 


direction On December 20th, 1905, 270 grammes of 


purified thorium nitrate was dissolved in about 300 


water, and the flask in which 


the solution was contained was repeatedly evacuated 


cubic centimeters of 
by a mercury pump until no gas could be pumped off. 
The stopcock attached to it was then closed, arrange- 
ments being made so that if any leakage occurred it 
would be detected. After the flask had stood for 168 
days the gas in it (5.750 ecubie centimeters) was 
with doubtful 
August 


pumped out and examined for helium 
results. The flask was again closed, and on 
srd, 1907, after 173 days, the gas in it.was again ex- 
amined Again the presence of helium was questioa- 
able, but 1.08 cubic centimeter of carbon dioxide was 
At the next examination, on March 30th, 1908, 


there was distinct evidence of a helium spectrum, and 


found 


the gas contained 1.209 cubic centimeter of carbon 


thought 
bon dioxide had been produced from the grease of the 


dioxide. It was then possible that the car- 


therefore a little mercury was intro- 


capillary tube leading to the stopcock 


stopcock, and 
duced into the 
so that the latter was protected from contact with the 


thorium solution. After 310 days the gas was again 


withdrawn Instead of three or four cubic centi- 
meters, no less than 180 cubic centimeters was col- 
lected; it was almost pure nitrogen, Dut in all 0.622 
cubic centimeter of carbon dioxide was separated from 
it. These experiments, Sir William Ramsay said, ren- 
dered it at least probable that thorium engendered 
carbon dioxide, or, in other words, that carbon was 
one of its degradation products. Experiments further 
that the action of 


solutions was also attended with the 


indicated radium emanation on 
thorium nitrate 
same was the 


formation of carbon dioxide, and the 


case with an acid solution of zirconium nitrate. An 
experiment with lead chlorate proved blank, but with 
bismuth perchlorate the formation of carbon dioxide 
appeared certain. In conclusion Sir William Ramsay, 
after mentioning that every precaution which could 
be thought of was taken to exclude foreign gas, said 
that while these were the facts, no one was better 
proof, and 


aware than he how insufficient was the 


that many other experiments must be made before it 
that 


energy,” 


could be confidently asserted certain elements, 


when ‘concentrated underwent 
degradation into carbon 
— - —> + +> 


Water Vapor on Mars, 


exposed to 


Oxygen and 

After a careful Mars, 
Director W. W. Campbell of the Lick Observatory has 
decided that 


study of the spectrum of 


oxygen and water vapor in the atmos- 


phere of Mars do not exist “in sufficient quantities to 
Prof 
such 


be detected by the spectroscope as available.’ 


Campbell refers to the study of this subject by 


eminent scientists as Sir William Huggins and Vogel 
nd others in the sixties and seventies and by him- 


self in 1894 and 1895 words 


l Prof. Campbell quotes the 
of Mr. Slipher of the Lowell Observatory at Flagstaff, 
Arizona, whose observations of the spectrum of Mars 
show no selective absorption not found in that of the 
moon photographed under the same conditions. This 
from the Lowell Observatory, confirming 
the visual observations of Prof. Campbell in 1894 and 
of his photographic work in 1895, and of Prof. Keel- 
er’s photographic work of 1897, is opposed to the well- 


conclusion 





known theories of Huggins, Vogel, Maunder, and 
others. 
Transatlantic Record Reduced. 


The transatlantic record from Queenstown to Sandy 
Hook was again reduced on the last trip of the 
“Mauretania.” She left Queenstown on Sunday, and 
anchored at Quarantine on Thursday night, reaching 
her dock in New York at 7:30 Friday morning, May 
2ist. The time of the passage from Daunt’s Rock to 
Ambrose Channel lightship was 4 days, 16 hours, and 
53 minutes, and the average speed for the whole trip 


25.62 knots. 


was 
eae eee 

Another victory for the air-cooled Franklin engine 

third annual Harrisburg endurance con- 

The contest included four 

varied 


was in the 
test recently concluded. 
touring, covering 694 miles of 


very bad roads, followed by a minute ex- 


days of very 
and often 
amination of all parts of the competing machines by 
deducted for 


dislocation of working and other parts 


a committee of experts, marks being 
wear or any 
after the trials as well as for any stops for repair 
during the run. The fact that not a single perfect 
remained at the end of the third day shows 


the severity of the conditions; and the combination 


score 


of this with the fact that not a single complaint oF 
was made by the 
tact and justice with which the officials conducted the 
trial. The Franklin car was a 4-cylinder 
28-horse-power Carris: a 30-horse 
power Pullman, and a 50-horse-power 6-cylinder ‘Peer 
less” were second and third, only two marks apart; 
White steamer car was fourth 
which failed to 


protest contestants, is a tribute t 
winning 
driven by C. S. 


and a 20-horse-power 


out of fourteen cars, of only two 


finish, 








ip 
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Correspondence. 





AN EARLY HELICOPTER, 
To the Editor of the Scientiric AMERICAN: 

I send you a brief account of the experiments in 
flying machines made about fifty years ago by my 
father, the late George W. Dow of Brooklyn, N. Y. He 
always had great faith in aerial navigation, and fre- 
quently asserted that when an engine should be con- 
structed light enough and with sufficient power, it 
would be accomplished. His experiments were re- 
cently recalled to me, when I discovered among his 
papers a wood-engraving block which was used by 
your valuable paper about fifty years ago in publish- 
ing his original idea, which was that of lifting screw 
propellers that working vertically raised the car, 
and by inclining the shaft or shafts in any given direc- 
tion, would carry it forward or steer as desired. I go 
back in memory to my childish distress when he cut 
one of my humming tops in two; and my subsequent 
delight when, after fastening blades or wings at an 
angle on the surface and using the spinning handle 
inversely, he caused it to soar gracefully into the air. 
Following this experiment he made a small model 
with four propellers on vertical shafts in the corners, 
and which easily flew about the room by means of 
clockwork machinery. It was shortly after your pub- 
lication of my father’s first crude idea that the flying 
top appeared from France, and I remember his ques- 
tioning whether this toy was suggested by that publi- 
cation or if, as not infrequently happens in the world’s 
inventions, some Frenchman had been working at the 
same time on similar lines. At the present day en- 
gines light enough and strong enough having been 
made, my father’s prophecy seems about being ful- 
filled: and it is not improbable that the lifting and 
steering will be accomplished in the manner which he 
conceived, perhaps in conjunction with some kind of 
an aeroplane, these having more recently come into 
successful prominence. 

Wakefield, N. H 
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SLIPPING OF WHEELS ON CURVES. 
To the Editor of the Screntiric AMERICAN: 

I am a constant reader of your paper, and consider 
it one of the best publications in America, but have 
noticed one or two errors recently. One of them is 
in your description of the Alaska-Yukon Exposition 
that is to be, in which it is stated that Mount Rainier 
is the highest mountain in the United States. Cali- 
fornia can lay claim to that distinction in Mount 
Whitney, which is 14,501 feet above sea level. This 
is the highest outside of Alaska. I live in the shadow 
of this mountain, and like all other residents of this 
community feel proud of our Mount Whitney. 

Another is the often-asked question about the train 
going around the curve, and the outside wheel being 
compelled to travel faster than the inside one, etc. 
Your answer has been that the inside wheel would 
have to slip. I beg to differ with you, for the follow- 
ing reason: When the train is going around the curve, 
the momentum to go forward is inclined to cause the 
wheels to hug the rails close to the flanges of one 
wheel or one side, while the rail on the other side or 
inside curve is naturally away from the flange of the 
wheel. The wheel is larger near the flange than away 
from it, consequently the diameter of the wheel on the 
outside rail while going around the curve is greater 
than on the inside, and consequently travels faster. 
I think you will have no trouble in seeing the point. 

Visalia, Cal. B. F. LigGetr. 

[When a train is rounding a curve, the resultant of 
gravity and centrifugal force inclines toward the outer 
rail. This produces an increased frictional resistance 
between the outer wheels and the outer rail, both on 
the tread and the flange. As the resistance to slip- 
ping is, other things being equal, proportional to the 
pressure, the inner wheels will be the first to slip. 
Theoretically, there is something in the suggestion 
that the outer wheel can travel a longer distance than 
the inner without the latter slipping, because the outer 
wheel rolls on a larger circumference of the coned sur- 
face, but in practice the taper of the wheels is not 
sufficient to make the difference, and has in recent 
years been reduced.—Eb.] 


Assot Low Dow. 
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SOME MORE LUNAR SUPERSTITIONS. 
To the Editor of the Screntiric AMERICAN: 

Reading your article, “Lunar Superstition and Pota- 
toes,” calls to mind many other equally as supersti- 
tious and uncalled-for ideas. Many farmers plant corn 
in the moon, kill hogs in the moon, deaden timber, 
build a fence, and do almost everything by the moon. 
As a basis many refer to the Scripture, Genesis, first 
chapter, fourteenth and sixteenth verses. But few 
people realize that the moon is as large when it is 
new as it is when it is full, and that the sun shines 
on the same amount all the time; and it is owing to 
position that makes the different phases of the moon. 
Some semi-scientific men claim that if corn is planted 
in the dark of the moon, when it comes up the nights 
are light and cause it to grow faster. Many regard 
the moon as a weather indicator. If it is on its back 
when new, it will rain within the first quarter. If 
it is on its point, the water has all spilled out and it 
will be a dry moon. Being north or south of an east- 
ern or western line indicates cold or warm weather, 
not realizing that it has its regular path, and is ap- 
proximately in the same position at the same time of 
the year each year. 

McKenzie, Tenn. W. R. CRawrorp. 
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SIGNALING TO MARS WITH MIRRORS. 
To the Editor of the Screntiric AMERICAN: 

In the Screntrric AMERICAN of May 15th, in an arti- 
cle on “Signaling to Mars,” are these statements: 

“A correspondent of the New York Sun, who states 
that he is a practical heliograph man, calls attention 
to a fact which seems to have been overlooked. . 
The heliograph man points out that a pocket mirror 
two inches square will do as much work as a mirror 
that is ten feet square. All that any mirror can do 
is to reflect a single image of the sun. He states that 
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it is possible to flash from 6 to 48 miles with a shav- 
ing glass.” 

I have been thinking on the subject, and would like 
to submit the following. If there is anything wrong 
with the reasoning, please correct me. 

Any plane mirror will reflect all of the sun’s rays 
that fall upon it. Every boy has thrown sunlight on 
the wall or ceiling by a piece of glass. The spot of 
reflected sunlight is of the size and shape of the 
reflector, whether that be an irregular piece of glass, 
a shaving glass, or the family “looking glass.” Those 
rays that enter the eye direct from the mirror form a 
single image of the sun, and that image will be larger 
or smaller, according to the distance of the mirror 
from the eye. 

The diameter of the sun is about 32 min., circu- 
lar measure, so 32 min. will be the “angle of vision” 
subtended by the sun. A little figuring will show 
that the are of 32 min. is 0.0093 of the radius of a 
circle. If we consider the eye as the center of a cir- 
cle, the distance of the mirror will be the radius. 
Therefore a mirror held at a distance from the eye 
will not take in a full image of the sun unless it has 
an angular diameter of 32 min. or an absolute diam- 
eter of 0.0093 of its distance from the eye. 

At a distance of one yard, this diameter will be 0.334 
inch; that is, the image of the sun, reflected in a mir- 
ror one yard away, will be about one-third of an inch 
in diameter. At 100 feet this image will be increased 
to 11.16 inches in diameter, and a mirror placed one 
mile distant would need to be 49.1 feet to reflect a full 
image of the sun. Every additional mile of distance 
would require 49.1 additional feet to the diameter of 
the mirror. To reflect millions of miles would require 
a very large mirror to give a full image of the sun; a 
“2-inch” or a “10-foot” mirror certainly would not. 

This can be verified by observing the reflection of the 
sun in an ordinary window. If the observer be close 
to the window, he will see a small, round image of 
the sun; as he recedes from the window this image 
will increase in size, and at a distance of 50 or 75 rods 
the entire window will be lighted up with a single 
image of the sun. Often, while standing at the Penn- 
sylvania Ferry in Jersey City, I have observed the im- 
age of the setting sun reflected from the high office 
buildings of New York, one mile distant, and that image 
extended over several windows. The shaving glass, 
or heliograph reflector, 4 inches in diameter, if more 
than 40 feet from the observer, will not reflect an entire 
image of the sun. While it may “flash a signal from 6 
to 48 miles,” that reflection will be but a very, very 
small portion of the full image of the sun. 

From this we see that the amount of light reflected 
from a distant mirror is directly proportional to the 
surface of the reflector, and in signaling to Mars, large 
mirrors will be more powerful than small ones. 

As to the practicability of the experiment, or its 
success, these are beyond the range of mathematics. 

Elizabeth, N. J. Georce FLEMING. 

The Current Supplement, 

A new departure in locomotive construction is de- 
scribed in the opening article of the current Suppte- 
MENT, No. 1743. The locomotive in question is fired 
with liquid fuel, and can be reversed without the use 
of any intermediate gearing, both the power and speed 
being controlled by altering the steam charge in the 
cylinder, without resorting to the expedient of differ- 
ent ratios of transmission. George P. Floyd, an old- 
time railway conductor, describes most interestingly 
the life of early conductors, men who were usually 
recruited from the ranks of stagecoach drivers. A 
Japanese engineer, Wadagaki, has made the sugges- 
tion of using the exhaust steam from the main en- 
gines in a turbine which should drive a turbo-com- 
pressor, taking the steam from the boilers and deliv- 
ering it to the main engines in a compressed and 
superheated condition. A critical comment on this 
scheme is published. The successful management of 
a modern farm depends upon the efficiency of the 
equipment with which the work is performed. The 
repair of the equipment is a vital consideration. Mr. 
W. R. Beattie tells how the equipment can be kept in 
good order. James Arthur writes on ancient chariot 
wheels, and shows that the wheel can be traced back 
3,500 years. Herbert Chatley’s splendid paper on aero 
problems is concluded. Prof. F. Henrich reviews re- 
cent work in radio-activity. The pearl-button industry 
is described at length. Mr. C. H. Clark illuminatingly 
writes on magnetic ore separation and the electrical 
operation of mining machinery. The usual engineer- 
ing notes, trade notes, and science notes will be found 
in their accustomed places. 

en 

The gasoline tank should be filled through a hose 
connection from the pump, or if, as in the largest 
garages, it is impracticable to run the cars to the 
pump, a portable tank on wheels, of a capacity of 
about fifty gallons, fitted with a pump to which is 
attached a hose, should be used. The portable wheel 
tank is run to the pump and filled, and can then be 
moved from car to car. Either of these methods of 
filling tanks reduces the fire risk to a minimum, as 
the gasolirie is not exposed to the air, and cannot 
vaporize. These methods do away with the excuse for 
open pails and buckets partially filled with gasoline, 
and constantly giving off explosive vapor. The work- 
men should not be allowed to use gasoline for washing 
their hands or cleaning the cars. In either case the 
gasoline is pumped or poured on the floor and allowed 
to evaporate. To prevent this, the pump should be 
equipped with a lock, and the key kept by the fore- 
man, or man in charge, so as to prevent the pumping 
of gasoline on the hands. 
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THE MANUFACTURE OF FRENCH POSTAGE STAMPS. 
BY JACQUES BOYER, 

All of the postage stamps, postal cards, letter cards, 
money orders, and pneumatic cards and envelopes 
which are used in France and the French colonies 
are made in the national factory in the Boulevard 
Brune, Paris, by 320 employees, men and women, who 
are appointed by the Secretary of Posts and Tele- 
graphs. With the aid of the improved machines 
which are shown at work in the accompanying pho 
tographs, this small force of selected workers turns 
out the immense quantity of matter detailed below. 
The figures are for the year 1907. 


Postage stamps (of which 1,500 millions 
are of the denomination of 10 centimes, 


equivalent to 2 cents)..............-. 2,760,000,000 
Pomel COPGs ....<ccee sb idbndtonensaenn 20,006,000 
RM IE so hss 540000 cedascdebameieae 45,000,000 
Pe GND 5. a cccwaassdasaacea eee 4,006 000 
Pere £00,000 
Domestic money orders bound in books 

6 PRR repgereryte oe 2 ° 45,006,000 
International money orders............. 2,006,000 
i soseseen 50,000, 000 


In making postage stamps, the first step is to order 
from a celebrated artist the design of the engraving 
The design is drawn on a large scale, and reduced by 
photography to the exact dimensions of the stamps. 
The reduced image is given to a skillful engraver, 
who engraves it upon wood or steel. When this en- 
graving has been approved by the artist, it consti- 
tutes the original plate. From this plate, which does 
not bear any mark of value, an impression is taken 
in wax, if the plate is wood, or in lead if the plate is 
steel, and from this impression electrotypes are made 
The electrotypes, having been carefully retouched, go 
back to the engraver, who inserts the figures of value 
Thus is obtained a series of plaies corresponding to 
the different denominations of stamps. From each of 
these plates impressions in lead are taken. These 
are grouped in fifties, and thus electrotyped. In order 
to strengthen the thin sheet of copper, which forms 
the “shell,” or electrotype, its edges are turned up 
and a backing of melted type metal is poured upon it. 
The plate thus obtained, after being further retouched 
by the engravers, is ready for printing. 

One of our photographs shows artists examining 
shells with a lens, and erasing small defects with the 
burin. 

The printing is done by the usual methods but, 
naturally, with very great care. Each sheet of stamps 
contains 300 or 600 stamps, and the operator must 
assure himself that every portion of the six or twelve 
engraving plates shall be subjected to exactly the 
proper degree of pressure. In this way it sometimes 
happens that several days elapse between the arrival 
of forms at the press and the actual impression 

The presses are of two different types, platen and 
cylinder. The former work less rapidly than the 
cylinder presses, and are used particularly for print- 
ing stamps in several colors. In order to facilitate 
the control of the operation, the edge of every sheet 
has impressed upon it the date, the number of the 
press, and the letter designating the pressman. We 
ehall not go into details concerning the presses, most 
of which resemble those found in other modern press- 
rooms, but we shall describe more particularly the 
new rotary press designed by the Marinoni firm, for 
the purpose of printing money orders and postal notes, 
and purchased by the government at the commence- 
ment of 1908. 

Previously, French money orders and postal notes 
had been printed on flat presses of various types, not 
capable of printing more than 1,000 per hour, and 
their manufacture included five impressions (the 
safety background, the main design, the numbers in 
color, the serial numbers in black, and the black in 
black). The new Marinoni press performs all these 
operations at once, and delivers sheets of ten money 
orders, completely printed and numbered, at the rate 
of 6,000 or 8,000 sheets per hour. The operation of 
the machine is shown in one of the photographs. A 
continuous band of paper, running from a reel, re- 
ceives a first impression from a cylinder which car 
ries the plates of the safety background, and a see 
ond impression on the face from another eviinder 
carrying the engravings of the main design. Simulta 
neously a series of printing drums carry numbers of 
three figures, which change at each turn of the press 
cylinder and are printed in color on the paper. On 
another series of drums are the numbers of six fig- 
ures, which change for each fifty or one hundred 
sheets. A special mechanism allows this numbering 
to be done without any shock, despite the great speed 
of rotation. The serial numbers in black are im- 
pressed as the band unrolls, and at the same time the 
back receives its impression from two other cylin- 
ders. The printed blank is then cut into sheets, each 
containing ten postal orders, which are automatically 
arranged in piles of five and placed on a table which 
moves once for each one hundred sheets, so that the 
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factory for the storehouse of the responsible agent 
where they are again counted 
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ce 


cards must Dé printed, cut, folded, gummed and per- 


forated. The perforation is for the purpose of facili- 
tating the opening of the cards after they have been 
sealed. The folding is done with a small machine 
a boy, who tays each card on a plate, over 


operated by 
a slit, into which the card is forced by the descent of 


a dull knife n oved by a treadle. In this way one boy 


can fold from 4,000 to 10,000 letter sheets in eight 





@ stamps are printed. 


¢ OPRENCH POSTAGE STAMPS. 


hours. The gumming is done in the same way as in 
the case of the envelopes. The operator in charge of 
the perforater has nothing to do but to present the 
folded card to the teeth of the machine. 

Postal cards are printed on flat presses from cop- 
per plates and are then cut out with a wheel, counted, 
and packed, 

It should be observed that with a selected but very 
small force of workers, whose daily wages are about 
40 cents for boys, 65 cents to $1.05 for women, and 
$2 at most for men, the government manufactures 
postage stamps at the extremely low cost of about 20 
centimes or 4 cents per thousand; thus the 10-centime 
stamp selis for 500 times its actual value. These are 
advantages that are scarcely found to-day in the most 


4 


prosperous manufactories, but they serve to support a 
vast administration which extends its ramifications 
to the smallest villages of France, and when it is re 
called that the annual receipts of the French postal 
telegraph and telephone services amount to about 300 
million francs or $60,000,000, it must be admitted that 
this money is employed to good purpose. 
— ~->+ore _—_—_—_— 

It seems that bacteria of different species can be 
separated by employing what may be termed “bait 
Thus, bacteria concerned in the process of putrefa 
tion may be attracted or separated from the rest 
offering them oxygen. Many organisms are allured 
by the salts of potassium, while others find asparagin 
or the sap or juice of raw potatoes irresistible. 





Fig. 6.—The perforating machines, 
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THE HEAVENS IN JUNE 
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NICHT SKY: MAY AND JUNE 


THE PLANETS 
Mercury is evening star until] the 14th, and after 
that morning star He may be seen just after sun 
set during the first few days of the month and just 
before sunrise at its end, but for the most of the time 
e is invisible 
Venus is evening sta best visible at the end of the 
month (when she s¢ at about 8:40 P. M.) but not 
yet conspicuous 
Mars is in Aquarius, and rises about midnight in 
I middle of the month. He is steadily growing 
ighter t is twice as far away as he will be in 
! only one-quarter as bright 
ning star in Leo, and sets at 11:30 
He is by far the brightest object 
Saturt ~ tar in Pisces, rising about 1 
A. M. to d the er the month 
Uranus n sagittar and comes to the meridtan 
at 2 A. M. on the 1 He will be more conveniently 
observable ter opp on next month 
Neptune is ul rvable setting but two hours 
after sunset 
i 
The moon i full ‘ d at the middle of the 
eclipse, in her last quarter ut 10 P. M. on the 10th 
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new during the solar eclipse of the 17th, and in the 
first quarter at 2 A. M. on the 25th. She is nearest 
us on the 12th, and remotest on the 25th 

She passes near Uranus on the 6th, Mars on the 
10th, Saturn on the 13th, Mercury on the 17th, Venus 
on the 18th, Neptune on the 19th, and Jupiter on the 
23rd. The conjunction with Venus is close, but moon 
and planet are too near the sun to be easily seen 

At 9 A. M. on June 21st the sun reaches his great 
est northern declination. This will therefore be the 
longest day of the year—how long depends on the ob 


server's latitude 
At New York the day, from sunrise to sunset, is 
almost exactly fifteen hours long 
Princeton University Observatory 
——_____— ++ .—_______—__ - 


Effect of Silicon in Iron, 


rhe effects of silicon upon the physical and chemical 
properties of iron include the following 
1 Magnetic 


Properties.—The magnetic permeability 


decreases as the proportion of silicon increases In 


addition to the gradual diminution sudden falls of per- 


meability decrease when the weight of silicon amounts 
to 1/5, 1/3 


correspond to the 


2 of the mixture 
Fe.Si, 


, and 1 These proportions 


FeSi, and FeSi,, and 
that 


three are the only possible 


formule 


the peculiar phenomena observed indicate these 


definite compounds of fron 


and silicon. These results 


were obtained with iron 
free from carbon The 
combined effect of carbon 
and silicon on the mag 
netic properties remains 


to be studied 


> 


2. Chemical Properties 


The more silicon the 
iron contains, the smaller 
is the proportion of car 
bon which the metal can 


dissolve 
the 


combine with or 


In presence of silicon 


carbon separates as graph- 


ite in the act of solidifica 
tion 
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are best 
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nace 
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concentrated 
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the 


rosion An 


ducing slightest cor- 


alloy contain- 


ing 21 per cent of silicon, 


immersed for two months 


in hot sulphuric acid of 22 


deg. Baumé, lost less than 

1/16 per cent in weight, 

while ordinary cast iron 

Ah Oc'deck: Jum! lost 46 per cent in two 
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At 8 o'clock 


tion of silicon is required 
to resist nitric acid, which 
can be concentrated, in 
vessels of a suitable alloy, 
to {Sy 


deg. Baumé 


Less satisfactory results 


were obtained with hydrochloric acid Ferro-silicon is 
less affected by acetic acid than any common metal 
alloy, except tin 
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The perfection which has been reached in the man- 
ufacture and adjustment of automobiles is well shown 
by the exhaustive examination of all the working 
and other parts, in the laboratory of the Massachu 
setts Institute of Technology, of the Maxwell car, 
which has recently completed a 10,000-mile non-stop 
run After the engine had been officially stopped at 
the end of twenty-five days’ continuous running the 


the observation of 


starting and stopping 


car was driven for ten miles for 
condition, 
the 


both 


its general running 
neighborhood, and 


and clutch 


on the steepest grades in 


showing perfect control by brake 


The engine was then taken apart, all bolts and nuts 
with one minor exception were found set up tight, 
as well as the radiator and water connections; piston 


rings and cylinders were bright and smooth, and inlet 


valves and seats clean; the main crankshaft bearings, 
counecting-rod boxes, and wristpins were measured 
vith micrometer calipers and no wear detected; the 
push rods, valve stems, and guides were round and 
smooth, showing no sign of wear, and even on the 


gear teeth wear was hardly noticeable 
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IMPROVED WINDOW CONSTRUCTION. 

which is illustrated in the accompany- 
ing engraving, is so arranged that the sashes may be 
manner or, when de- 
swung inward into a horizontal position 


The window 
raised or lowered in the usual 
sired, may be 
for cleaning or repairing purposes. The window frame 
is provided at the sides with the usual guideways for 
the sashes A and B to slide in in a vertical direction. 
The sashes are provided at each side with fixed stiles, 
forming an part of the sash, and sliding 
stiles C and D, complementary to the fixed stiles and 
their lower ends, so as to permit 
The sash cords pass in the 
pulleys at the upper end of the 
thence run down in grooves back of the 
through grommets therein to the 
When the sashes are swung 
the fixed and sliding stiles 
means of a pair of 
The sashes will then operate vertically, after 
sash. If it be 
the window, the latches may be re- 


integral 
hinged thereto at 
the sashes to swing 


usual manner over 
frame, and 
sliding stiles, and 
fixed stiles of the sashes. 
up into vertical position, 


may be fastened together by 
latches 
the manner of the ordinary window 
desired to clean 
leased, permitting the sashes to be swung inward to 
indicated 
that the 
stiles D, 
inward. 


rabbeted, to permit outward 


an approximately horizontal position, as 


in the illustration It will be observed 


than the 
swing 


stiles C are somewhat narrower 


to permit the upper sash to freely 


The stiles are preferably 


swinging of the sashes, and at the same time render 





























IMPROVED WINDOW CONSTRUCTION. 


the sashes air and moisture proof at the joints. The 
sliding stiles are fitted with guide plates EF, which 


extend into a recess formed in the parting strip. It 
will be observed that in swinging the sashes into the 
interfere in the least with iron 
placed outside of the window. 
window has been secured 
and J. A. Kain, of Rich- 


room, they do not 


guards or fly screens 
A patent on this improved 
by Messrs. L. W. 
mond, Va. 
—— om 7 
CAN-FILLING MACHINE. 

Pictured in the accompanying illustration is a ma- 
chine which is adapted to fill cans or similar recepta- 
ground or whole coffee, 
breakfast cereals, and the like. The machine is pro- 
vided with a weighing attachment, which will weigh 
amount and deposit this 


Penzer 





cles with material such as 


accurately a predetermined 
in packages with no waste of material, and without 
dust. The machine comprises a hopper A 
provided at its lower ends with a circle of spouts B 
material from the hop- 
per into a set Below these pockets is 
a shelf on which a tray may be placed carrying the 
receiving receptacles D. The lower end of 
each pocket is provided with a door 2, which is nor- 
mally kept in closed position by means of a spring F. 
A horizontal slide rod G connects with each door E 
and it may be operated whenever desired to open the 
doors and permit the material in the pockets to drop 
into the receptacles below. In order to prevent the 
material from choking the spouts B, an agitator is 
provided in the hopper A. This consists of a plate FP 
to the lower side of which a series of curved blades J 
are affixed. The plate H is secured to a vertical shaft 
K, which by means of suitable gearing is driven by a 
pulley L. A clutch is provided by which the mechan- 
ism may be coupled to the pulley L and this clutch is 
operated by an arm M. The latter may be connected 


noise or 


which are adapted to feed the 
of pockets C. 


cans or 


Scientific American 


with any suitable weighing apparatus operated by the 
shelf which supports the cans. The plate H is of 
smaller diameter than the interior of the hopper, leav- 
ing an annular space through which the material that 
is to be fed into the cans may pass. As the agitator 
revolves, the blades J will scrape the material into the 
openings B. It will be observed from the upper sec- 





CAN-FILLING MACHINE. 


tional that the spouts B are arranged in a 
circle, but that their lower ends are bent inward so 
as to deliver the material into the pockets C which are 
arranged in parallel rows. From time to time as 
the pockets become filled with material the operator 
throws the lever G, which permits them to discharge 
into the receptacles D. The inventor of this can-fill- 
ing machine is Mr. George H. Mallett, of Copake, Co- 
lumbia County, New York. 


view 


->+eoe —— 
POULTRY-PICKING MACHINE. 

A machine for picking poultry has recently been in- 
vented which possesses many admirable features, chief 
of which is that it does not require an operator to 
hold the fowl against the pickers. The fowls are at- 
tached to a belt which travels through the machine, 
and the picking is done automatically. The endless 
belt on which the fowls are hung is indicated at A in 
the engraving and it passes upward through the pick- 
ing chamber B. Within the latter are two types of 
pickers. The lower pickers are of the form indicated 
in Fig. 2. They consist of a tubular member C flexibly 
connected with a tubular spindle which passes through 
a frame arranged within the picking chamber. The 
picker may be moved out of its normal position in any 
direction required by the passage of the fowl through 
The member C is provided with a comb 
D and a slot E adjacent thereto. Air may be fed from 
pipe F through the spindle and the slot XZ. The spin- 
dle carries a double grooved pulley G by which it is 
connected to an oscillating mechanism. The upper 
series of pickers are of the form indicated in Figs. 3 
and 4. They are also flexibly connected to spindles 
whereby they may be oscillated and at the same time 
be moved in any desired direction. The tip of each 
picker H is of annular corrugated form, this form be- 
ing produced by means of rings J which encircle the 


the chamber. 





POULTRY PICKING MACHINE. 





flexible tips and rings J of larger diameter which are 
situated within the flexible tips. The pickers H com- 
municate with an air supply and an alternate com 
pression and vacuum is produced in them, causing 
them to expand and contract like a cylindrical bellows 
The feathers and down on the fowl are grasped be- 


Alt 


tween the folds of the bellows and pulled off as the 
fowl is fed upward by the belt. In order that all 
parts of the fowl may be brought into contact with the 
pickers, the belt is given a half turn as it passes 
through the picking chamber. A small compressor K 
is used in connection with this machine and supplies 
a compressing chamber L and exhausts the air from a 
vacuum chamber M. A three-way valve N 
connect pipe P first with one chamber and then with 
the other. This valve is operated by a pitman which 
connects with a wheel O. The latter is oscillated by 
means of a continuously revolving wheel It with which 
it is connected by a pitman. The pipe P communi- 
cates with the pickers and operates the bellows H in 
the manner just described. The pickers C are ar 
ranged to seize the feathers by means of the combs D 
and at the same time the suction through the slet # 
serves to hold the feathers fast to the pickers and 
causes them to be torn from the fowl. Immediately 
thereafter a supply of compressed air passes through 
the picker, causing it to release the feathers, which 
are then blown out of the top of the chamber by means 
of a continuous draft of compressed air from the sup 
ply pipe Q. The pickers are all belted together and are 
rocked back and forth by means of belt 
with the oscillating wheel 0. Mr. Theodore G. Griggs, 
of 101 North 15th Street, East Orange, N. J., has just 
secured a patent on this poultry-picking machine. 


serves to 


connection 


+ ee :ti—C 
SELF-CLEANING BRUSH. 

The device which is illustrated in the accompanying 
engraving is particularly adapted for use as a bath 
brush, although with slight modifications it may be 
as a scrubbing brush for windows, and 
similar articles. The brush is provided with an inner 
part arranged, like a wheel, to be 
revolved by a stream of water which is supplied from 
a faucet, through the brush handle. The water serves 


used floors, 


revoluble water 





SELF-CLEANING BRUSH. 


te keep the bristles clean. The outer ring A of the 
brush is formed with a spider B in which the inner 
ring or wheel C is journaled. The ring A is fitted 
with two rows of bristles arranged to form a continn- 
ous brush surface. The wheel 
also carry bristles, the ends of which are at the same 
Formed on the peri 


spokes of the inner 
level as those of the outer ring. 
phery of the wheel are a series of buckets D which 
open through the rim. The hollow handle of the 
brush communicates by means of a branched pipe B 
with two nozzles F and G which are arranged to di 
rect streams of water against the buckets and thus 
wheel C. The through the 


side of the 


rotate the water 


buckets to the inner 


passes 
wheel and is dashed 
against the radial rows of bristles. The bristles are 
thus kept continually wet, and the water flowing over 
them serves to keep them clean. The top of the brush 
is covered by a casing which prevents the water from 
A patent on this improved brush 
Dickison, of Phenix, 


splashing upward. 
has been secured by Mr. M. A. 
Ariz. (Box 275). 
i +a. a 
Alkaline Silicates, 
The alkaline silicates are usually 
silica with the caustic alkali or its 
product dissolves in water with difficulty and it 
be treated with water at a high temperature and pres 
The 
packing for 


made by fusing 
rbonaté rhe 


must 


sure in order to convert it into a salable article 
solution thus obtained requires tight 
shipment, and the expense of carriage is further in 
creased by the large quantity of water which must be 
transported with the silicate. By a recently devised 
process silicates of the alkalies are produced in the 
dry state and are easily soluble in boiling water. This 
result is obtained by forcing steam or air through the 
mass and thereby converting it into a fibrous 
This operation is 
hot water 


fused 
form similar to that of cotton wool 
much cheaper than treatment with 
pressure, 


under 




















ade 
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cuffs j Shoe x * A AATTOAT “Th 2 
| Shoe 4 ‘shank piece theref Ww. oH HE SCIENTIFIC AME 
las asiry Ne. S961.—For the manufacturers of | R 1 PURE - mare, cae 
im earls | Shooting gallery. O. R. Paine NOTES AND QUERIES has had an u 
i ae ler } ee | Dorf . . ‘ . . ey: 
F tnewiry No. S066. Wanted the address of the | « See 1m shovel been used by chemists, technologists, and those unfamiliar 
: ‘ no . r how H. Zimmerman 921,784, 921,785 : : oi 
inauiry Neo. S969.—Wanted machines that make | 8 s, sill plate for, H. Zimmer- arts, with equal success, and has demonstrated that it is a book 
aceordion dress plaiting team - . 
< fns H. Zimmermat useful in the laboratory, factory or home. 
laauiry No. SO7'2 2.—Wanted to buy complete outfit | «) t ver. V. Rachmat! zs 5 y ’ 
¢ making nicat hooks “ W. 1. Kibbe tion of the most useful receipts and 
ress © a inte “ig ‘ R A. Mille va! 7 , * " r ° - 
fogetes, Re. Sev se—ver ace a ae g and telephone system, combined SCIENTIFIC AMERICAN for more than half a cen- 
= ma if * Salishu q . 
Inquiry No, SO75.—Wanted the address of the | Sig g apparatus. J. Melvin tury. Over 15,000 selected formula are here collected, 
ier ng stair cases Siler ng stem, composite, H. B. Sto : ‘ " Ss 
: r system, electrica ) ibbs “ r ev , anc > Se ar ine represe d. 
Inquiry Ne. 8977. For manufacturers of mie) Cente eee eee tel A. D. TL neatly every branch of the useful arts being represé nted 
Mnety Ser maneincturing Gouatured echo : ng system, electrical, R. H. Mansor Many of the principal substances and raw materials used 
siry No. S878. Wanted the address of manu » te, H, Z ne an : . ‘ : = , 
' rs ry pans hers to grind sand for | SI d k. combined, R. M. Pea in the arts are described, and almost every 
pinat “ Skiving mac! € I. S. Tur F a - 
S sled, J. Rantasa lating to formulz will be found answered. It is 
inquiry Ne. S879. -f ‘ wi an make an | « 4 = . i . : ¢ 
art ‘ ‘ { owes aig ijust wind gage rear sight than a receipt book, as in most cases it give 
taut na f w. I ne 922.077 ‘ » 
Beewtiry Ye. RONO.—! snufa et ratus for condensing and the standard and special formule, thus enabling the 
ture t ta " ‘ ‘ a i euists . 5 ~ . . - ° ° 
Mur king. J. D. Pennock reader to find a receipt which fits his peculiar need. 
Tnquiry No. S82.” War whine recess 1 ne. Niard tat ‘ ; : 
‘slitting or jaminating the heavy ea 1. J. N. MeIntire 921,72 alphabetical arrangement with abundant cross references 
board. mmpregnating the slit or laminate 1 f king boot and shoe i . jee 
waterprowf material and compressing ge a Ww. Fd y22.11¢ makes it an easy work to consult. ‘Those who are en- 
treatanent he Object « @ process t uce a ! ! iW 122.258 P d Lae ra a 
eage thet shall bo Waterproct and whk h shall not fray ind motors, means gaged in any branch of industry will find this book of 
or split when in use , Moeckell - 22.175 Z 2 : d : ’ 
Inquiry Ne. SPN4.- Wanted the address of th« ©. G. Mellis. «-« the greatest practical value, and we especially commend it to those who are 
wufacturers of ( ress eh tubs t ‘ ‘ as . . . . ~ 
manures apap ca : ie ae for, P. I in search of an independent business, as they will find many formulz for the 
lequiry No. SONG,— Wanted to buy crown and flint | W 7 * < 7 id 
! for telescope objectives Is t. S manufacture of salable articles which will be worth many times the cost of 
Spout. S. I 21.6 7" 
plegels a No. SAN7. Ww vante a the Sy he 8 rinkle 1 ; vd 922140 the book. The 
son tables of weights and measures, 
Inquiry Ne. SOSS.— Wanted to bay alarge build- | Staple driving ‘ 
dor i manufacturing plant baving a large | Steam shovel, G I I 
" " na populous tow Steam superheater, | T 
‘ » Mille d R 
tuauts Ve. 8OS9.—Wanted a machine for making wenn By. B. -4 + Send for Full Table of Contents 
s tiber ats Stone crusher. J. M. St 
Inquiry Ne. 8990. For information regarding | Stove top plate lift, ¢ Hofme M a i ] e d F ree on / R e q ue st 
shoes not made of leather but similar to the same and =, case or box, one-piece f I 
e as durab! tegenstein 
essen —— : Superheater, 8. M. Vauelain 
Inaniey Ne. S001. anted to commur ate with | Sunnly ind waste apparatus ym? M bli h 
me «s of large straw bats for every~lay wear Oy tunting. Jr : 7 u Is ers 
tnqeiry No. ~O2.— Wanted to buy cheap glass | *W!ingletree in ty ® er a . amen 
y hd sages of animals, et Switea opera ng mechan am t en 
eyes suitable for images of animals, ot Switches, actuating and. locking mechanism 363 BROADWAY, NEW YORK 
Ineutry No. 8993.— Wanted to buy producer gas for tongue pave nnort & Re ar art osee 
- | Switching device, J. B, Bostwick........... 




















































Mury 22,312 | 
et ‘ ' os w. W 1 921,775 e 
Riri pee == ¢internationa!l Auto Bu 
' , Du 922.108 
i See Fence pos 
i iff box, BP. I. Shenberg 21,800 
I | nce White & Durye e issue ~ 
I s box, R. Carli ' 
@* plaice wis‘, faaionor The Most Advanced 
er, ship, 1 8 
Populi, anit, Gi. Gayton Example of Dependable 
I i amins st I ! . 
I “i I 
Ake Motor Buggy Design 
L. Whit 
er J 7, 
; na and Construction 
we Ww 
c. Be 
I Ww ‘ * T T T Y ~ , ° ° . 
HE INTERNATIONAL AUTO BUGGY iis a reliable and economical 
- ' car for city or country use, In any kind of servic e pleasure or business—over 
. W. R. Emerson. ;... all kinds of roads. We would be glad to show you the power, simplicity, 
ere accessibility of all its parts, easy control, comfort and usefulness of the International 
' , 7 Auto Buggy —the highest type of motor vehicle. 
, S 
| wr. ’ Body piano box, two seats or one, with top or without. Drive—Chain to countershaft, countershaft to each rear 
i g device I A We Motor 2 cylinders oppe . 4-cycle, 5” bore, 5” stroke whee! Wheels — 40-inch front, 44-inch rear with 1% 
R fastening, L. R. ¢ i Horse P« »wer— 14 by brake test, equivalent to 18 or 20in inch solid rubber tires Springs 36-inch full elliptic 
R y _ Crowson Automobile rating. Suspension — Steel sub-frame under Brakes—Internal expanding. Capacity Four passengers, 
R il i gz . ‘ W & W ody, equal distnbution of weight Transmission—Two or 800 pounds freight when rear seat is removed. Speed 
; t, Poulk : xl % Mi: : speeds forward, one reverse, all operated by one lever. 2 to 20 miles per hour 
Pelt vf Sack Write for International Auto Buggy Catalogue. 
R W B Berney. _-- INTERNATIONAL HARVESTER COMPANY OF AMERICA 
I nce, R. I 
j 100 Harvester Building (INCORPORATED) CHICAGO, U. S. A. 
R n f I DF s 
| R = 
R : bs x 3 — 55 ete 
. ~ . se Sherk 
R - g avet 1M. Wald 
f ture, “Retna We ‘Ever-Ready ; THE REASON WHY THE 
re i ta yR KREMENTZ 
, und ra ste D ers 
I=$PEP | | Safet azor 
P anvd Rollec Plate 
t te, A. M t UARANTEED best of all 
i tachment f Pr. Fa 1 G safety razors. Complete for Collar Juttons 
8 J , Pe “ . n.. ae = = pichehe ame r Outwear all 
, holder <aufma ver-Ready blades, handle an 
R fet Lake blade stropper attractively pets Others 
R aes Extra blades 10 for S@c. Nearly 
Re “gg 2 million men use and enthuse over 
t , Ever-Ready. On Sale Every- 
where. Mail orders prepaid $1! .00. THIS DIAGRAM ILLUSTRATES THIS ILLUSTRATES QUANTITY 
Aumesteen Satety Boner Co. QUANTITY OF GOLD IN F GOLD IN THE 
the | 320 Broadway, New York IMITATION BUTTONS KREMENTZ BUTTON 
At all dealers, Gold and rolled plate. Insist on the 
Krementz. If damaged in any way a new one free 
wraiines Story of Collar Button showing shapes and sizes free. 
} > If dealer will not supply, we will 
; With Every Set Krementz & Co., 77 Chestnut St., Newark, N. J. 


























BE TIME-WISE— 


Keep Things Moving. Stamp time. 
indisputably on orders, telegrams 


date, etc., 
, letters, 




















| ALEXANDER DODDS, - 


20 Years a Favoritel 


Furniture 1 wiv an 
tage in per Z he time and 
labe 

Dodds ew Gear Coating Woche 
which ne 


Grand Rapids, Mich, 













































RICAN CYCLOPEDIA OF 


Appendix contains the very latest formulz as well as 4! 
and a Dictionary of Chemical Synonyms. 


It consists of a careful 
information which have appeared in the 


inquiry re- 


Price $5.00 


RECEIPTS 
It has 
with the 


nprecedented sale 


which is 
com pila- 


more 
s all 


An 
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STYLE 
NEATNESS 
COMFORT 


THE IMPROVED 


BOSTON 


“WEEE The Name Is stamped 
on every loop—Be sure it’s 
there 


THE 


CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG— 
NEVER SLIPS, TEARS, NOR 
UNFASTENS 

Worn All Over The World 


Sample pair, Silk 50c., Cotton 
25c. Mailed on receipt of 
price. 


GEORGE FROST CO. 
Boston, Mass. 
INSIST ON HAVING THE GENUINE 

REFUSE ALL SUBSTITUTES weet 








THE MOTORCYCLE 


arrived.” Itis perfectly practicable 
man capable of riding a bi- 


has “ 
for any 


cycle and will carry a single passenger 
as fast and as far as an automobile. 


The Greyhound 


is as 200d as the best in material, workmanship 
and reliability, and is absolutely the simplest 
and most comfortable motorcycle in the world. 
Correspond with us about any motorcycle 
matter that interests you, either as rider or 
dealer. Catalogue free. 


THE AUTO-BI CO., 1450 Niagara St., Buffalo, N. Y. 


Oldest American Motorcycle Makers 








Rider Agents Wantea 


in each town to ride and exhibit Wy le 
igog model. W ue ‘or Special er 
Finest Guaran t 

1909. ‘Models o 

with Coaster-Brakes a Puncture-Proof 12 


1907 & 1908 Model 
all of best makes P7 oc - 
Second-H. 


$3 to wea 
“Clearin 
We Ship On Approva 
cent deposit, pay the freight and allow 
TEN DAYS’ FREE TRIAL. 
Tires, coaster-brakes, parts, re- 
pairs and sundries, half usual prices. Do not 
buy till you get our catalogs and Write now. 
MEAD CYCLE CO.. Dept- 117! 5. Chicaer- 







All makes and models, 
Good as new... 
Factory 












at a price to suit 
you direct fora 


BLACK 


MOTOR BUGGY 
Built for country roads, hilis and 
mud, Engine—10H. P., 2 cylinders, air 
chain drive rear wheels, double brake. 
25 m. per hr.—30 miles on 1 gal. of gasoline. Highest 
quality finish, workmanship and materials. Abso- 

lutely safe and reliable. Write for Book No, &22 

BLACK MFG. CO., 124 E. Ohio St., Chicago, til. 





“POROX” 


Storage Batteries 


The best for ignition and light 

f loss of current. Absolutely 

reliable. Transparent jars are nsed 

for all batceries. 6 volt, &) ampere 

hour battery. Price $27.00 
Send for catalogue 


ALBERT MULLER 
145 West 49th Street, New York 














6 HORSE POWER COMPLETE 8 SOimmenuare 
1,28 3 Cylinders. 3 te 30 Horse Power — DELIVERY. 
Price $60 and upwards. Write for color catalog today—with beau- 


tit ot print of yacht Grayling—-fastest cruising motor boat of its 
length and beam In the world---most cowplete marine catalog ever 
published. GRAY MOTOR CO., 11 Leib St, Detroit, Mich. 














For Everybody 


wishing to bore a hole in steel, iron 
or wood. We make driils in 9 sizes, 

Our large size will drill a 24-inch 
hole in steel. Our Electric “Miduet 
y 4 pounds, and wil! drill 








n 10 days’ ’ trial, 
THE CINCINNATI ELECT RIC ‘TOOL co. 
650 $50 and 652 E vans Evans Sireet, Cincinnati, Ohie, U. 8. A. 


WELLCOME’S 


DHOTOGRIPY PHOTOGRAPHIC EXPOSURE RECORD 
HOw 10 AND DIARY, 1909 
SUCCEED MAKES EVERY AMATEUR EXPERI 


IN EXPOSURE, ener ee ETc, 
50 c. from your 
Dealer, or mailed 
free, on receipt of 
coin, by publishers 
BURROUGHS WELLCOME & CO. 
46, LAFAYETTE STREET, WEW YORK CITY 











Tent window, W. E. Walsh 922,067 
| Tent, window, W. E. Walsh... 
Textile fabrics, Schreiner finish of, P. M 
Krais ° os 
Ticket holder, F. J. Garrod 








Syringe. hypodermic, T. M. Quarles 

falking machine, H. Hinks-Martin, et al 

falking machine, J. M. Landou 

fanning machine, automatic hide, ¢ J 
Glasel . 

rapes machine, H. Bilgram 

feeth upon bridgework, attachment for arti 
ficial, W. Jackson sos 

Telegraphy, |. Kitsee 


Koebler.. 


Telephone, E : 
station, T. H. 


Telephone pay Roland 


Telescope level, H. Wild 

Tellurian, G. T. Huff 

Tennis court marker, Bangert & Oakley { 

Tenoning and boring machine, combination, 
A. E. Root 


Tent bag, combination, Strawn & Spencer 


Tie and rail ‘Vestentiong: W. N. 
Tie plate, J. R. Keller... 
Tile, molding. W. T. Nicholis . 
y » controlled apparatus, J Callaway 
Tin plate, ete., holder for shipment of. » 
Hodgson .. 921.699, 
holder for Rudolph 


Har ing 





‘ 921,700 
shipment of. 
pues . 921,743 
sheets, pack- 
Rudolph 
ceese 921 
921. 710 
922.404 


Tin plate or other thin metal 
age or holder for shipment of, 
& Carnes awae 
Tire, pneumatic, G Jacobs 
Tire rim, demountable, A. 
Tire rims. loc king device 





Dow. ... .922.402 
for demountable 





ys Pree rer 922,403 
Titanium oxide, produc tion of, Fitz Gerald 
temnie ....... oe . 921,686 
Tongue dey eaiiog: C. B. Be nson. err y 
Tool, connie ition. J. F. O'Malley 
Tool handle, detachable extension, F. M. 
Jacobs . cesccccces cee 
Tool holder, c. Ea Goodrie Riscacedbanaebandcs 
Tool holder, J. D. Thompson on ° 
Tool holder securing device Hollm 
Tool. valveless pneumatic. F Graham 
Tooth crown, J. L. Benson...........-. 
Toreb, C. W. Akers.. ’ Per 
Tow-boat and system of towage, Lane & 
Pe se snears coecse 
Toy, G. W. King.. 


Toy, Glaser & Myers... 
race attachment, J Wittner 
Trace carrier. R. W. Brooks 
Train order signal. W. T. Gates.. °< 
Trains and signaling the enginee r in 
apparatus for automatically 

steam and electric, G P 





, osee OM, Lh 
mechanical. T. Volk..... 921,755 
Lawson cone GEle 718 
electric, 8S. G 





gz mach-ne 
elevated, W. C. 
construction of 





Tramways 
Bennett 





Transfer table, J “M “Elder seccececees 
Transplanter. E. E. Husted...... . 
Trap See —— ing trap. 

Trap. N. Fros a inh eeke bee 
Trawl setter = M. Smith 

Trolley, C. Baker... . 

Trolley switch, C. P. Nachod 

Trough, F. 0. Nelson.........- 

Trock, A. L. Clark 921,798 
Truck, Lewis & Mansfield . 

Truck, tongue, W. R. Exline 

Tube bender. T. S. Dement 






Tubes anparatus for making spirally wound 
Cc Jenkins ccevececcee 

Tunneling apparatus, H. Japps 

Turbine, W. F. Uhl 

Turbine, hydraulic, FE. F. Cassel 

Type mold. 8S. C taunt 


setting and 
Brown, et a 
Typewriting machine, FE. FE 


Type printing “machine, F. H 





Typewriting machine, G. A ri ee 
Typewriting machine, F. A. Young......... 
Typewriting machine, A. W. Hewitt 


Typewriting machine, C. F 

Typewriting machine, T Nev.. 
Typewriting machine, T. Oliver.. 
Typewriting machine, A. T frown 


Lundeberg 





indicating de 








Typewritir machine margin 
vice, ( MeNamara -- 921,726 
Umbrella comets device A. E. Shuster... pd om 
Valve, FE. Hall , ‘ 
Valve, I J Milke 
Valve, J. J. Stockdon........ 
Valve, W. BR. Culver 
Valve. automatic pipe line suction, H. B 
Hogz . ; 
Valve bag. A. M sates 





Valve. combined emergency and throttle, W 





Jobnson 921.997 
Valve, combined stop and emergency, W 
<ieser « . 922.422 
Valve, electrics ally overated. I. G. Waterman 921,760 
Valve for — digesters, escape, G F 
Rowe . ne . 921, 741 
A alve for sewers, check, F. Clemens, Jr 2% 
Valve gear. FE. 1.. Bowen ob00600%06600060 
Valve gear. engine. (. F. Prescott 





Valve mechanism, relief. 7 Mover...... 921 887 
Valve motion fer gas moters. G. Mees...... 921.864 
Valve, non-leaking. J. Kobus.......... . 922.294 
Valve, ring, F. W. Rogler 921.892 
Valves, device for indicating the condition 

of. J. A. Cole ‘ ° . 921.475 
Vehicle brake. R. P. Baird . 921.788 
Vehicle charging wall socket and ‘plug. elec- 

trie, J. N. Davis 








921.959 











Vehicle driving mechanism, motor driven, 8 

BM. Vawclaim ....ccccccccccccccccesecss 
Velicle frame. C. J. Slater...... 

Vehicle propelling mechanism, motor ¢ € 

Winton & Anderson 
Vehicle seat. Lamont & McC iombs...- coese & 
Vehicle spring. F. M. Mavhew......ccse+ee- 

Vehicle spring. L. C. Buornet...... 
Vehicle steering mechanism, A. F. Rock- 

well , ; Oe, 
Vending machine. F. Jendrzeje a0 921,841 
Vending machine, coin controlled. J. L. 

TNE. swastineatentess soscee 929.788 
Ventilating avparatus, J. H. Elward....... § 
Voltage regulator, automatic, H. I Van 

We... co ccccteves - 922.218 

Wagon brake, automatic, A. C. Harryman 
Warning and beaming machine. N. A. Hover 
Washing machine. R. J. Pollard . - 
Watch, W Mehl . ‘ 
Watch hand remover, F. R. Cunningham... 
Watch mechanism, R. L. Marshall.......... 
Watch movement. H. Sandoz 


bidet for, 


Water closet basins, removable 

D. M. Don Jian 921.962 
Water closet valve for cars. C W. Pe arsall. 922.441 
Water heater, electrical, D. BR. Rawson. 922.222 
Water heater, solar, P. T. Glass......++.0- : 921 976 


Atkinson 
Newman 
means for 


Water power wheel. J. W 
Water purifying apparatus. M. F 
Water through a water srstem, 


922.025 


preventing the flow of. R. G. Linden- 

berger .... S6n'6094040n'5d6p0q. Se 
Water trap. R. Fock........ccccsees cocccne GEtiane 
Wheel, Jenkins & onioes o6nceeeseesesoees 921.996 








Wheel, B. C. Seaton e pin enes aeese 6) See 
Wheel antiski¢ding device, R. M. Winsch.. 927.926 
Wind motor. F. W. Draper.........e..0+. . 921.681 
Window fastener. C. H. Gedel....... -. 922,414 
Window ventilator. W. Lindemann . 921.854 
Wire bending device. F. Farmer,........... 921.819 
Wire connector, electric. F. More 922.309 
Wire fabrics. annaratus for weaving tubu 

lar, P. J. Martin........«2+-++ 22.428 


Wire rope, T. Gore 099 417 


Wire rope. fiber clad. T. Gore...... | 922.418 
Wire stretcher, W. MeGowen.. *e 921 872 
Wood. treating, F. Y Nishimura..... N92 NER 


Wreneh, T. A. Powell 922,330 


A printed copy of the specification and drawing 
of any patent in the gee | list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for apy of the inventions named in ‘the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New 





















T Both Writes and 
Adds at 
One Operation 


T Either Writes or 
Adds as the 
Operator Wills 


The New 
Model 11 
of the 


With Wahl Adding and 


typewriter. 








Remington 
Typewriter 


presents a new and matchless combination—the latest 
model of the greatest writing machine with the only 
adding and subtracting attachment ever placed on a 


This combination means the doubling of the field 
both of the writing machine and the adding machine. | It 
opens new opportunities for time and labor saving in 
every kind of billing and general accounting work. 

Illustrated descriptive booklet sent on request. 





Remington Typewriter Company 


(Incorporated) 


New York and Everywhere 


Subtracting Attachment 






























leak —crack 


pecial’’ $110. Ask us about it. 











No Boats Like Mullins Boats vazaaz,"tiely ..)| 


They are Lighter, Stronger and Easier to Row 


Built of steel, and fitted with air chambers like life boats 
dry cat—warp—or sink 


The hunting—fishing—summer resorte—boat liveries 

Teatest , hes, motor boate and marine 
‘aunch tells you all about our 1909 Models and their low cost 

ever off is Better write for a copy today | 
Mullins **t 

ee os nen W. H. Mullins Co., us Franklin St. Saiem, 0.’ 


Absolutely enfe—never 


-last a lifetime The ideal hoat for familiee 
AS c of row 

















DONT LET YOUR PATENT LIE IDLE. We'll make 
dies and tools and manufacture your article ready for 

ye aL rite now—don't delay. Southern Stamping 
& Mfg. Co., R. 8., Nasbvilie, Tenn. 








Corliss Engines, Brewers’ 
nd ttlers' Machinery, THE VILTER 
Me G. CO., 89 Clinton-St,, Milwaukee, Wis. 








MODELS ir cries Stretopea Specta: Machinery, 


E. V. BAILLARD CO.. 24 Frankiort Street. New York. 
BER. Expert Manufacturers 
ZR B Fine Jobbing Work 


PARKER, STEARNS & CO., 288-290 Sheffield Av., B’kiya, N.Y. 
/lHOEPT & COMPANY 


rte Lyne Model Makers, Machinery B jaliders, Panch Presses, 
ena Honey Stampings. 120 Michigan St., Chicago, [ll., U.S.A 





HE BEST EQUIPPED SHOP 


Manutac 





for Mechanical and Electrical turing 


Special Machinery, Jigs, Tools, 
Repairs, Experimental De vices 


Designing und Comm rs spe 


THE ROWLAN! TELEGRAPHIC COMP ANY Baltimore, Md 





¥ SPECIAL 
WORK TOOLS MACHINERY 


NATIONAL STAMPING AND ELECTRIC WORKS 


153-159 S. Jeffersor reet, Chicago, II 


MODELS 








Experimental & Model Work 


Oir. & advice free. Wm. Gardam & Son. 2271 Fulton 8t,.NY 


MODELS }° 








DRYING MACHINES "~ ree 





ry Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
%e, -Parlor Tricks Catalogue, free. : 
MARTINKA & CO.. Mfrs., 493 Sixth Ave., New York 








A SUMMER VAGATION 
Delaware a« Hudson Territory 


isajoy. The large number cf renowned summer rescrts 
superb botels. and unrivalled beauty of the diversi tic 
panorama of lake, forest and mountain a test the appro- 
priateness of ite sub-titie “ A Summer Paradise.” 

In through Pullmans or on lake steamers you ™ ay 
travel In comfort to Saratoga Springs, Lake Georg 
Lake Champlain. Au sable Chasm, Lake Placid end 
other Adirondack resorts—hbighest standard of train 
service; meals on train or on steamer; luxurious and 
moderate-priced houses throughout this rewton 

Fishermen can 51! their baskets with trout from Late 
George, with bass or pickere! from Lake Champlain 
and the Adirondack streams are ful! of brook trout 

The Tercentenary of the discovery of Lake Cham 
plain will be elaborately celebrated in July. 

page illustrated guide with full information sent 
free on receipt of 6 ce ~ ag postage. New folder with his 
torical maps on reques' 

Summer amed ules effec ‘tive June 27 

N. Y. City Intormation Office 1464 Broadway 
A. A. Heard, Gen’l Passenger Agent, Ibany. N.Y, 


Mr. R. B. SMITH, Inventor 


Maker of the Australian Model of the fam- 
ous Strasburg clock, which was illustrated 
in the Scientific American of May 22nd, 
1909, is desirous of meeting several influen- 
tial gentlemen with the object of forming a 
company to exploit a number of his patents 
and inventions pertaining to the phono- 
graph. Address all communications to 5S, 


Box 773, N. Y. 
+O Mak you Ee Six DOL tars ? 


{7 We wae = equipment to start you in the Rig 
Money Making Concrete Business. Sand, water and 
Portland Cement only materials proqaires Write us! 
» Pettyjohu Co., 615 N. ot Terre Haute. ind 














MODELS @ EXPERIMENTAL WORK 


Anything from a Wateh to an Automobile 


CHAS. E. ORESSLER E. DRESSLER & CO., 141-143 East 230 Street. Hew York City 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger boists. Fasterthan Flevators, and boirt 
direct from teams. Saves handling at less expens 
Manfd. by you. Ney ¥: Maees & ©0., tne. 








Please mention the SCIENTIFIC AMERICAN when writing to advertisers 























Migh Wheels Travel all en ap oy 

Because ati Roads are made 

fe traveled by High wheels. 
st and ‘argest makers of high-w ed 
lon ecord 


. 
Only all ball and 


CY 
f fT] 
’ 
' Now 


vite: bearing “motor made 


Resarali y . 









« her t 
catalog sad learn more about ‘ene 


popolsr, int y practicable vob 
cles aad t 

HOLSMAY AUTOMOBILE CO 
Suite 190 Benadneck Sik Chicage 


TET UTADA 
NO ROYALTIES 
nw APPLICATION 


NICKEL 


Electro-Plating 


Apparatus and Material 
Tus 


COLD 
AMERICAN PROCESS 
AMPLES anol NFORMATION » 





Hanson & VanWinkle 
Ce., 


Newark. S.J. 
28 & 30S. Canal St 
Cbicags. 








BRISTOL'S 


Recording 
Instruments 


For PRESSURE 
TEMPERATURE 
& ELECTRICITY 


Wr 
THE BRISTOL CO., Waterbary, Conn. 


ite for Cata 








Save Money—Save Tire Troubles 


EQUIP YOUR BICYCLE WITH 


 GaJliRES 


t4\ The best bicycle tires made. The most satis- 
} 
4 





factory to nde he easiest to repair. “Phe most 
economical to use because they last the lon 

For sale by all bicycle dealers and su on 
new wheels when you specify them Insist on 
having your new bicycle equipped with Onginal 


Indianapolis G & J Tires if you want the best 
—— 
Accept no imitations or substitutes 
Look for the G &J Trade Mark, 
Write for Free Catalog 23 
G & J Tire Co., Indianapolis, Ind. WY 





TO BE A WATCHMAKER 
Bradley Polytechaic lastitute 


he partment 
"Fesela, Vile 


LEARN 











Formerly Parsons Inst 
Largest and Best Watch Sehoo! 
im America 
We tes w“ Work, Jewelry 
Engraving, ‘ Work, Optics. 
T reasonable Board and 

near er he at moderate rates. 
“ ¢ Catalog of Information. 








CRUDE ASBESTOS 


DIRECT FROM MIN 


prepareo | R,H, MARTIN, 


‘ASBESTOS FIBRE | oFFice. st. PAUL BUILDING 
tor Manulacturers use 220 B’ way, New York. 








Low Fares 
te Seattle 


$692 for round-trip between 


Chicago and Seattle 
for the Alaska-Yukon-Pacific. - 
| Exposition via the 


* “ 


cHicaao 
MILWAUKEE & ST. PAUL 
RAILWAY 

$62 


also for the round-trip 
Vacoma, Portland, Victoria or , 


ef ( 


between Chicage and 


Vancouver. 
Tickets on sale May 20 to 
September 30. Return limit 





October 31. Stop-overs, 



























We Want Factories 


Ft. Smith, Arkansas, offers to capital seeking investment in 
factories, to individuals or corporations having manufacturing 
plants and looking for new locations with greater opportuni- 
ties, the best proposition possible to-day in the United States. 
@ Ft. Smith is situated in the center of almost fabulously undeveloped wealth of s-mi-anthracite 
smokeless coal ; the largest gas field in the United States; vast deposits of splendid building 


stone; in the close neighborhood of approximately twenty billion feet of commercial hard and 
soft wood timber. 


@ Ft. Smith has forty thousand population—nine railways—and is the natural and logical 
center for the manufacturing and wholesale market for the Southwest. 


@ Ft. Smith has no city debt, has splendid homes, fine schools and churches, beautiful parks 
and public buildings, and every street in the city is being paved. It presents magnificent oppor- 
tunities for both labor and capital. Jobbing trade now $40,000,000 annually. 


@ We want factories of every kind and character, in metal, 
wood and textiles, and will make every reasonable concession 
to parties desiring to locate here. 


@ For further information, address the 


COMMERCIAL CLUB 
Ft. Smith, Arkansas 


Ranier: 


The Car with the Offset Crank - Shaft. 















Modet Forty-four. 34 H. P, $2,290 


Spare Wheel, with Inflated Tire, Brackets and Tools, $74 


Magneto, $150. 


Quality in the Rambler 


of 













in workmanship and material which 


new Rambler is most apparent when it 


That quality refinement 
dominates every detail of the 

is compared, part for part, with cars costing hundreds and thousands of 

dollars more. 

The perfection of every detail in the making of this automobile can be 
attributed to that infinite care and pride in his work which every Rambler 
mechanic brings to his individual task. The selection, indifferent to cost, of 
the materials used and the finished skill applied to fashioning each part 
stamps the Rambler as a car of character. 

The Rambler Spare Wheel, Offset Crank-Shaft, and other exclusive Rambler 
features are but evidences of our constant effort to provide for the comfort 
and satisfaction of Rambler owners. 








May we send you the new Rambler catalog or a free copy of 
the Rambler Magazine, a monthly publication for owners? 
Rambler automobiles, $1,150 to $2,500. 


Thomas B. Jeffery & Company 


Main Office and Factory, Kenosha, Wisconsin 


Branches and Distributing Ager $ 
Chicago Milwaukee Boston Cleveland 
New York San Francisco, 
Representatives in ali leading citie 





CAR OF STEADY SERVICE 


$9.50 A Backus | AUTOMATIC 
Water Motor CARD PRINTER 


| mak ~ s larger profits than any slot 

we me machine ever invented. So simple 

For Polishing, Grinding, | | a child can operate it. Attracts large 
and Power | crowds who watch the movements 
| of the mechanism inside the glass 

3 Cam be screwed om any faucet | case. Can set up name ~ insert 
coin — and print twelve calling or 





BACKUS WATER MOTOR CO., Newark, N. J. mae ss cards in half a minute. 
your models | Big Profits to Owners 
and give you | 


WE WILL MAKE estimates on| At Euclid Beach, Cleveland, one 


manufacture of any metal novelty. Automatic ma- | machine averaged $26.00 profit a 
chinery, tools, dies and expert work our specialty. | week. One machine in New York 


AUTOMATIC HOOK & EYE CO., Hoboken, N took in $14.00 in one day. 
cc Write quick for full information 


and circular before some one else 
gets exclusive privilege in your ter- 





WU BRICAy mSs‘on ritory. Machines sold outright. 
ANYTHING ei United Vending Machine Co. / 
CH BESLVYACO RNESSLUGA | 815 Huron Road Cleveland, Ohio 





Scientific American May 29, 1909. 
| Highest Full 18-20 
Standard Horse 


Equipment 











Automobile experts appreciate bow much i costs 
us to make this car the very highest standard of its 
type. If you are not an expert on materials and 
construction you should read our catalog before buy- 
ing any bigh wheel solid tire runabout. To make 
this simple to operate and permanently satisfactory 
car costs us more per car in thousand lots than 
others get with large profit on one car sale. 

But find out where you get your money-worth at 
rh reasonable Only, in 


Invincible o Cc h ac h t 


' To Remind You 7. 
Schacht Mfg. Co. 
2700 Spring Grove Ave., Cincinnati, O. 


t 
: i 
1 Send me your Automobile Catalog. post paid, free. . 
i] ' 

DOMED, 2 ccceeseesdecces cccscccceessccecéoorescees 

t 1 
' Address... sce cocccccevccces secescccccescccces ' 
i] ' 
' Town Stat... cess ceee : 


“(Cut out nds ail this to us. ) 
bee Sita and mail this tous.) Od 





Great Power-Sma// Cost 
No Risk 


Buy a powerful engine that is durable, 
economical and absolutely safe. 


Waterloo Gas Engines 


develop the full rated horse pgwer and more. They ure guar- 
Snteed for five years at ang®kind of rk, never shut down 


for repairs, are absolutely simple in apenas and al) sizes 
furnish the cheapest powe 


for every purpose. Best for 
machinists, miners, millers manufactprers, printers, 
farmers—for drilling, pumping, runn ingair compress- 
ers, dytamos, etc 
Sold on credit if de 
sired. Write today 
for free Encyclopedia 
of Engine Facts. 


Waterloo Gasoline 
Engine Company, 
199 West Third Ave., 


Waterloo, - - iowa. 
ear 


Ye. 
Guarantee 



















PARIS is the only garter that 
fits so perfectly you wear it un- 
consciously. 

25 and 50 cents at dealers, or 
direct if he is out. 























BORATED 
TALCUM 


IENNEN 
TT 


Os 
AFositive Relief ~ 
Prickly Heat, Chafing 
Sunburn 
and all afflictions of the skin A 
little higher in price pot ome than 
worth/ess substitutes, but a reason for 
Delightful sfier sk old 
everywhere, or mailed on receipt of 25c. 


Get Mennen’s (the original) 
Sample Free. GERHARD MENNEN CO., Newark, NW. J. 


BOOKS ON WIRELESS 


Making Wireless Outfits. By Harrison. Tells howe 
make inexpensive wireless sending and receiving outfits. Fully 
illustrated. Cloth. Price, 50 cents. 

Wireless Teleperty for Amateurs. By R. P. How- 
grave-Graha: Caves full —— of the construction and 
working of apparatus for distance transmission. 
pages. 51 illustrations. |2mo. Cloth. Price, $1.00. 

Wireless Telephone Construction. Harrison. The 
latest on the subject. Fully illustrated. Paper cover. Price, 25¢. 


Sent postpaid on receipt of price, or set of 3 books for $1.60 


SPON & CHAMBERLAIN 
123 S. A. Liberty Street, New York City 
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aving 































CROBET 
~a. Swiss Files 
=. ? and other tools shown 
in catalog 27. Sent 

free if you thention this paper when writing. 
MONTGOMERY & CO., 109 Fulton Street, New York City 








| Engineering News i 


Engineering Paper of the World. For Civil, Mechanical, pose and Electrical Engineers 
100 to 125 pages, 9"x 13", weekly. Send ten cents for sample cop 
If you cannot locate desired engineering equipment write our “ Reader: aoe Wace”, * department. 
THE ENGINEERING NEWS PUBLISHING CO. 214 Broadway, New York 






os r than a Gasoline Engine — 


mill for supplying oe water 
in country homes is 


Niagara Hydraulic Ram 


Will pump water from any stream just 
yaw ‘ou wens it. Requires no atten- 
e is no cost se —r— 








Write for illustrated cata eo 
d ate. we Fastin Saldwell -y 
‘anks and Tow an 
NIAGARA HYDRAULIC ENGINE CO. 
140 Nassau 8t., New York Factory: Chester, Pa. 
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